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DIRECT TESTIMONY OF 

BARRETT L. NOLEN ON BEHALF OF 

KENTUCKY POWER COMPANY 

BEFORE THE PUBLIC SERVICE COMMISSION OF KENTUCKY 

CASE NO. 2024-00115 

 

I. INTRODUCTION 

Q. PLEASE STATE YOUR NAME, POSITION, AND BUSINESS ADDRESS. 1 

A. My name is Barrett L. Nolen and I am the Customer & Distribution Services Manager 2 

for Kentucky Power Company (“Kentucky Power” or the “Company”). My business 3 

address is 12333 Kevin Avenue, Ashland, Kentucky 41102. 4 

II. BACKGROUND 

Q. PLEASE SUMMARIZE YOUR EDUCATIONAL AND PROFESSIONAL 5 

BACKGROUND. 6 

A. I received a Bachelor of Business Administration degree from Morehead State 7 

University in Morehead, Kentucky in 2010.  I began my utility industry career with 8 

Kentucky Power in September 2015 as a Demand- Side Management (“DSM”) / 9 

Energy Efficiency (“EE”) Coordinator. My duties included developing, issuing, and 10 

evaluating requests for proposals for potential DSM programs and third-party 11 

implementation contractors. I also implemented and managed new DSM programs, 12 

coordinated the marketing for the programs, managed program budgets, assisted with 13 

Public Service Commission of Kentucky (“Commission”) filings and status reports, 14 

supported the preparation of responses to Commission data requests and inquiries, and 15 

assisted with testimony development.  In April 2018, I moved to the Customer Services 16 
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department where I have held positions as a Key Account Manager working with large 1 

commercial and industrial customers and an Energy Services Advisor educating 2 

customers on the benefits of energy efficiency and electrification. In December 2022, 3 

I accepted my current position as Customer & Distribution Services Manager. 4 

Q WHAT ARE YOUR PRINCIPAL AREAS OF RESPONSIBILITY WITH 5 

KENTUCKY POWER? 6 

A. My primary responsibility is to support the Company’s Customer Service and DSM 7 

activities. Since 2018, I have been the main point of contact for Community Action 8 

Agency weatherization directors and continued oversight and coordination of the 9 

Company’s DSM program, the Targeted Energy Efficiency (“TEE”) program. My 10 

other duties include supervision of key account managers, promotion of electrification 11 

and energy efficiency to Kentucky Power customers, and oversight of the market 12 

potential study completed in anticipation of this application and the Request For 13 

Proposal (“RFP”) issued for a contractor to implement the proposed new DSM 14 

programs.  15 

III. PURPOSE OF TESTIMONY 

Q. WHAT IS THE PURPOSE OF YOUR TESTIMONY IN THIS PROCEEDING? 16 

A. The purpose of my testimony is to provide an overview of the Company’s current DSM 17 

offerings, provide a copy of and support the Market Potential Study that the Company 18 

conducted in anticipation of this Application, and support the Company’s proposals to 19 

a) expand the current TEE Program to provide supplemental funding to the Department 20 

of Energy’s Weatherization Readiness Fund and b) create two new DSM programs 21 
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called the Home Energy Improvement Program and the Commercial Energy Solutions 1 

Program. My testimony also supports the continuance of the TEE Program. Company 2 

Witness Bishop supports the Company’s proposal to increase to the annual DSM 3 

budget to support the proposed new and expanded DSM/EE offerings, the proposed 4 

new DSM surcharge factor, and the proposed revised Tariff Demand Side Management 5 

Adjustment Clause (“D.S.M.C.”).  6 

Q. ARE YOU SPONSORING ANY EXHIBITS TO YOUR TESTIMONY? 7 

A. Yes.  I have prepared the following exhibits: 8 

 Exhibit BLN-1 – Market Potential Study 9 

 Exhibit BLN-2 – Home Energy Improvement Program Quick Reference 10 
Guide 11 

 Exhibit BLN-3 – Commercial Energy Solutions Program Quick Reference 12 
Guide 13 

IV. DEFINITION AND PURPOSE OF DEMAND-SIDE MANAGEMENT (“DSM”) 

AND ENERGY EFFICIENCY (“EE”) 

Q. CAN YOU PLEASE DEFINE DSM AND EE, RESPECTIVELY? 14 

A. Demand-side management programs consist of the planning, implementation, and 15 

monitoring activities of electric utilities which are designed to encourage consumers to 16 

modify their level and pattern of electricity usage. Energy efficiency, which aligns 17 

closely with DSM, is the use of less energy to perform the same task or produce the 18 

same result. Energy efficiency is the desired customer result of DSM activities 19 

undertaken by an electric utility. Energy-efficient homes and businesses use less energy 20 

to heat, cool, and run appliances and other electrical equipment.   21 

Q. WHAT IS THE PURPOSE OR GOAL OF DSM AND EE? 22 
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A. The primary objective of utility DSM programs is to provide cost-effective measures 1 

and programs that encourage the adoption of energy efficiency by its customers to help 2 

defer the need for new sources of power, including generation assets, energy market 3 

purchases, and transmission and distribution capacity additions.  4 

  A major ancillary benefit to an electric utility is enhanced customer satisfaction 5 

with the ability to offer resources such as personalized energy audits and incentives to 6 

participants in the DSM/EE programs.  7 

Q. HOW IS KENTUCKY POWER FURTHERING THESE GOALS THROUGH 8 

DSM AND/OR EE PROGRAMS? 9 

A. Kentucky Power is continually evaluating its generation, distribution, and transmission 10 

portfolio to reliably serve customers. DSM/EE has been a part of this planning process 11 

since its inception in the mid-1990s. The Company sees value in cost-effective DSM 12 

programs and recognizes the benefit in a portfolio of DSM programs that are 13 

achievable, mindful of the DSM surcharge, and that encourage the conservation of 14 

energy by customers while helping to offset the need for supply-side generation 15 

resources. The DSM proposals in this case are consistent with the Company’s aims at 16 

customer affordability and rate stability while maintaining grid reliability and 17 

sustainability. 18 

  The Company included DSM/EE load forecast impacts and modeled certain 19 

DSM offerings in the Company’s most recent IRP filing (Case No. 2023-00092). The 20 

Company’s proposals in this Application are consistent with the offerings modeled in 21 

the IRP and the three-year Action Plan contained therein. Details of the Company’s 22 

current capacity position are discussed in detail in Case No. 2023-00092.  23 
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V. PAST AND CURRENT DSM/EE OFFERINGS 

Q. PLEASE PROVIDE A BRIEF HISTORY OF THE COMPANY’S DSM AND EE 1 

PROGRAMS. 2 

A. Kentucky Power has almost 30 years of experience designing, implementing, and 3 

refining DSM and EE programs. The Company has had DSM/EE programs since 1996 4 

when the Commission approved the Company’s initial set of eight cost-effective 5 

DSM/EE programs with input from the Company’s Demand-Side Management 6 

Collaborative group. The program costs and lost revenues were and are recovered 7 

through the Company’s DSM surcharge in accordance with Kentucky law. Over the 8 

years, the Company has offered 30 different DSM/EE programs to the Company’s three 9 

customer classes (industrial, commercial, and residential).   10 

Q. PLEASE DESCRIBE THE COMPANY’S CURRENT DSM OFFERINGS. 11 

A.  The Company currently offers and operates one DSM program, the Targeted Energy 12 

Efficiency (“TEE”) Program, which the Commission first approved in Case No. 1995-13 

00427. The TEE Program targets low-income residential customers and currently is 14 

designed to provide supplemental funding to the Department of Energy’s (“DOE”) 15 

Weatherization Assistance Program. Supplemental funding provided through the TEE 16 

Program helps supports home energy audits and installed energy efficiency measures 17 

such as high efficiency heat pumps, air and duct sealing, insulation (attic, sidewall, and 18 

floor), lighting, and hot water heater measures such as tank insulation jackets, low-flow 19 

showerheads, and pipe insulation to income-eligible customers. Local Community 20 

Action Agencies use the DOE and Kentucky Power supplemental funding to implement 21 

the energy efficiency measures under the DOE’s Weatherization Assistance Program. 22 
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The TEE Program is available to low-income residential customers whose primary heat 1 

source is electricity and who use an average of at least 700 kWh per month. In addition, 2 

limited efficiency measures are available to customers whose primary heat source is 3 

not electric, but who have electric water heaters and use an average of at least 700 kWh 4 

of electricity per month from November through March.  5 

Q. PLEASE DESCRIBE THE CURRENT TEE PROGRAM BUDGET AND 6 

PARTICIPATION. 7 

A.  The Commission approved the 2024 TEE Program parameters and budget most 8 

recently in Case No. 2023-00362.1 In that case, the Commission approved Kentucky 9 

Power’s proposals to continue the TEE Program through 2024, and to increase its TEE 10 

Program budget from its previous level of $281,000 to $299,500 in 2024. The Company 11 

proposed to reduce the number of heat pump to heat pump exchanges, to maintain the 12 

number of central furnace to heat pump exchanges, to increase the heat pump to heat 13 

pump exchange payment from $1,600 to $2,500, and to increase the central furnace to 14 

heat pump exchange payment from $2,600 to $3,000. As a result of these approved 15 

changes, the approved budget for 2024 allows for 94 participants in the TEE Program 16 

as compared to the 2023 budget, which allowed 98 participants. As of April 16, 2024, 17 

20 customers are participating in the TEE Program. The Commission approved a DSM 18 

surcharge factor of $0.000149 per kWh for residential customers (resulting in a $0.17 19 

per month charge for the average residential customer using 1,140 kWh) in order to 20 

 
1 See Order, In The Matter Of: Electronic Application Of Kentucky Power Company For: (1) Approval Of 

Continuation Of Its Targeted Energy Efficiency Program; (2) Authority To Recover Costs And Net Lost 

Revenues, And To Receive Incentives Associated With The Implementation Of Its Demand-Side Management 

Programs; (3) Acceptance Of Its Annual DSM Status Report; And (4) All Other Required Approvals And Relief, 
Case No. 2023-00362 (Ky. P.S.C. December 15, 2023). 
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recover the full costs of the DSM program, including net revenues lost due to reduced 1 

sales resulting from DSM programs.2 2 

Q. HOW HAS THE TEE PROGRAM PERFORMED TO DATE?  3 

A.  Since the TEE Program began in 1996, it has produced cumulative energy savings of 4 

approximately 92.3 GWh with a cumulative demand reduction of approximately 1.3 5 

MW in the summer and 3.8 MW in the winter. Based on a random sample from three 6 

all-electric homes served by the TEE Program in early 2023, those customers saved an 7 

average of 6,079 kWh, or 30 percent, on energy usage in the twelve months following 8 

initial participation in the Company’s TEE Program.  9 

VI. MARKET POTENTIAL STUDY 

Q. WHAT IS A MARKET POTENTIAL STUDY?   10 

A.  A market potential study is a study generally performed by a third party that reviews 11 

the demographics of customers in the Company’s service territory to help identify the 12 

most effective energy efficiency measures and programs for those customers. The 13 

Commission itself noted in Case No. 2023-00362 that a market potential study “will 14 

assist Kentucky Power in identifying DSM and energy efficiency (EE) programs for 15 

residential, commercial, and industrial customers that are cost-effective and avoid more 16 

expensive supply-side resources.”3 The market potential study is a critical first step in 17 

determining realistic achievable savings potential by conducting market research, 18 

 
2 The Commission also approved a DSM surcharge credit of $0.000016 per kWh for commercial customers in 
order to effect the true-up of the costs to perform the Market Potential Study discussed later herein. 

3 Order at 7, In The Matter Of: Electronic Application Of Kentucky Power Company For: (1) Approval Of 

Continuation Of Its Targeted Energy Efficiency Program; (2) Authority To Recover Costs And Net Lost Revenues, 

And To Receive Incentives Associated With The Implementation Of Its Demand-Side Management Programs; (3) 

Acceptance Of Its Annual DSM Status Report; And (4) All Other Required Approvals And Relief, Case No. 2023-
00362 (Ky. P.S.C. December 15, 2023) 
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determining cost-effective measures, and providing an independent assessment on the 1 

feasibility of energy efficiency programs in a utility’s service territory.   2 

Q. ONCE PERFORMED, HOW DOES A UTILITY LIKE KENTUCKY POWER 3 

USE A MARKET POTENTIAL STUDY?   4 

A.  The third-party leverages energy efficiency measures evaluated and market research 5 

collected in the market potential study to recommend DSM programs that fit the 6 

utility’s market and demographics of its service territory. The outcome is a suite of 7 

potential programs that result in a net benefit to customers from which the utility may 8 

choose to implement.  9 

Q. DID THE COMPANY PERFORM A MARKET POTENTIAL STUDY PRIOR 10 

TO SUBMITTING THIS APPLICATION?   11 

A.  Yes, the Company performed a market potential study prior to submitting this 12 

Application in order to assist Kentucky Power in identifying the best, most cost-13 

effective DSM/EE programs to offer to its customers. The Commission approved 14 

Kentucky Power’s request to perform a market potential study in Case No. 2021-00420, 15 

“to determine a suite of DSM and EE programs that are cost effective and avoid more 16 

expensive supply-side resources.”4 In that case the Commission also approved 17 

Kentucky Power’s request to issue an RFP for a vendor to conduct that market potential 18 

study.  19 

 
4 Order at 7, In the Matter of: Electronic Application Of Kentucky Power Company For: (1) Approval Of 

Continuation Of Its Targeted Energy Efficiency Program; (2) Authority To Recover Costs And Net Lost 

Revenues, And To Receive Incentives Associated With The Implementation Of Its Demand-Side Management 

Programs; (3) Acceptance Of Its Annual DSM Status Report; (4) Authorization To Conduct A Market Potential 

Study; And (5) All Other Required Approvals And Relief, Case No. 2021-00420 (Ky. P.S.C. December 27, 
2021). 
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Q. PLEASE PROVIDE A SUMMARY OF THE MARKET POTENTIAL STUDY 1 

DEVELOPMENT PROCESS. 2 

A.  The Company issued an RFP to solicit a vendor to conduct a market potential study 3 

and identify potential DSM/EE program offerings that would provide the best benefits 4 

to customers in mid-2022. After the review and interview process where the Company 5 

evaluated metrics such as design strategy, implementation schedule, reporting 6 

capabilities, experience in the state of Kentucky and Appalachian region, and 7 

reasonableness of cost, Kentucky Power selected third-party GDS Associates, Inc. 8 

(“GDS”) to complete the study in August 2022.  9 

 From August 2022 through June 2023, GDS and Kentucky Power worked 10 

collaboratively in developing the market potential study. GDS conducted primary 11 

market research in the form of surveys to gather data on appliance saturation levels, 12 

customer behavioral trends, and willingness to participate with energy efficiency 13 

measures at varying incentive levels. GDS evaluated measures for cost-effectiveness 14 

and made program recommendations based upon the cost-benefit tests. GDS 15 

emphasized measures that could assist low-to-moderate income residential households. 16 

The results of the market potential study, including all measures evaluated and analysis, 17 

is provided as Exhibit BLN-1 (“Market Potential Study”).  18 

Kentucky Power and GDS were in communication throughout the market 19 

potential study process. The Company provided input on survey questions, measures 20 

evaluated, and program recommendations. Stakeholders also were engaged in early 21 

March 2023 before the study was finalized to provide feedback on the measures and 22 

initial program recommendations, as discussed in more detail below.  23 
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VII. STAKEHOLDER INVOLVEMENT IN THE DEVELOPMENT OF THE 

COMPANY’S DSM/EE PROPOSALS 

 
Q. DID THE COMPANY CONSULT ANY DSM STAKEHOLDER GROUPS 1 

PRIOR TO PROPOSING ITS DSM/EE PROGRAM PLAN TO THE 2 

COMMISSION? 3 

A. Yes. The Company held three stakeholder meetings during the development of the 4 

Market Potential Study and after the Company selected the DSM/EE programs to 5 

propose for approval here. The Company plans to continue these stakeholder meetings 6 

going forward. The stakeholder group consists of members from Kentucky Power, the 7 

Attorney General’s office, the Kentucky Energy And Environment Cabinet, 8 

Community Action Agencies, Mountain Association, The Kentucky Solar Energy 9 

Society, Earth Justice, Kentucky Resources Council, Kentuckians For The 10 

Commonwealth, Appalachian Citizens Law Center, Kentucky Conservation 11 

Committee, Energy Futures Group, HOMES, Inc., Housing Development Alliance, and 12 

Federation Of Appalachian Housing Enterprises.  13 

  The first stakeholder meeting was held on March 14, 2023 to review and discuss 14 

findings of the Market Potential Study before it was finalized.  The second stakeholder 15 

meeting was held on February 22, 2024, to discuss the new DSM/EE programs that the 16 

Company chose to propose and the proposed expansion of the existing TEE Program. 17 

The most recent stakeholder meeting was held on March 14, 2024 to discuss how the 18 

stakeholder group could work together more effectively to ensure the best outcome of 19 

the new and modified DSM/EE programs, and to discuss the next steps going forward.   20 
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Q. DOES THE COMPANY INTEND TO CONTINUE MEETING WITH THE DSM 1 

STAKEHOLDER GROUP? 2 

A. Yes. The Company believes that the stakeholder group should meet once or twice per 3 

year, preferably in the first or third quarter prior to Kentucky Power’s annual DSM 4 

filing, in order to continue this mutually beneficial collaboration. The stakeholder 5 

meetings have been productive thus far with the overarching goal from all parties being 6 

to help Kentucky Power customers and the broader eastern Kentucky region.  7 

VIII. THE COMPANY’S DSM/EE PROGRAM PROPOSALS IN THIS CASE 

Q. WHAT PROGRAMS DID KENTUCKY POWER ULTIMATELY SELECT TO 8 

PROPOSE TO THIS COMMISSION FOR APPROVAL AFTER REVIEWING 9 

THE MARKET POTENTIAL STUDY? 10 

A. The Company elected to make three DSM/EE program proposals after reviewing the 11 

Market Potential Study.  12 

  First, the Company proposes to expand the existing TEE Program to include 13 

supplemental funding for the DOE’s Weatherization Readiness Fund, which 14 

provides funding to low-income residential customers to ready homes so that they are 15 

eligible for benefits under the DOE’s Weatherization Assistance Program, when they 16 

otherwise would not be eligible. The Company also proposes to expand the existing 17 

eligible measures for which the Company currently provides supplemental funding for 18 

the Weatherization Assistance Program, as well as to increase the customer energy 19 

education expense under the TEE Program. 20 

  Second, the Company proposes to create a new DSM/EE program called the 21 

Home Energy Improvement Program, which is available to qualifying residential 22 
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customers and provides home energy audits and installation of select energy 1 

conservation measures, as well as financial incentives for qualifying heating, 2 

ventilation, and air conditioning (“HVAC”) equipment and weatherization measures.  3 

  Third, the Company proposes to create a new DSM/EE program called the 4 

Commercial Energy Solutions Program, which is available to qualifying commercial 5 

customers and provides energy audits and financial incentives for qualifying energy-6 

efficient improvements and technologies. 7 

Q. IS THE COMPANY PROPOSING ANY PROGRAMS SPECIFICALLY FOR 8 

INDUSTRIAL CUSTOMERS? 9 

A. Not at this time. As the Commission noted in its December 29, 2016 Order in Case No. 10 

2016-00281, “Kentucky Power once offered DSM programs to its industrial customers, 11 

but due to lack of participation and interest, Kentucky [P]ower has not offered an 12 

industrial DSM program since December of 1999.”5 In that same case, Kentucky Power 13 

testified that “in the 16 years since terminating these industrial programs, it has not 14 

received any indication of renewed interest from its industrial customers.”6 As a result, 15 

the Commission found in that 2016 case that it would “not require Kentucky Power to 16 

pursue further industrial programs at this time” because “Kentucky Power’s service 17 

territory is not likely to experience customer growth, much less industrial growth, in 18 

 
5 Order at 8, In The Matter Of: Electronic Application Of Kentucky Power Company For (1) Authority To 

Expand Its Appliance Recycling Program To Include Commercial Customers; (2) Authority To Recover Costs 

And Net Lost Revenues, And To Receive Incentives Associated With The Implementation Of The Programs; (3) 

Report In Compliance With The Commission's March 11, 2015 Order In Case No. 2015-00271 Regarding 

Industrial Customers; (4) Leave To Dispense With Filing Monthly DSM Reports; And (5) All Other Required 

Approvals And Relief, Case No. 2016-00281 (Ky. P.S.C. December 29, 2016). 

6 Id.  
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the near future, and that industries have tapped into efficiencies independently and 1 

chose to opt out of DSM programs…”7 The Commission instead encouraged Kentucky 2 

Power to promote and pursue DSM/EE measures with interested industrial customers 3 

by “assisting in curtailing peak load and/or reducing energy consumption.”8 4 

  Kentucky Power’s experience since 2016 in this regard has not changed. Its 5 

industrial customers still have not expressed interest in participating in DSM/EE 6 

programs, and most also have chosen to implement their own cost-effective energy 7 

efficiency programs in lieu of the measures approved as part of the utility’s DSM 8 

programs.  9 

  In any event, GDS conducted a sensitivity analysis as part of the Market 10 

Potential Study to determine the range of potential DSM program savings if all 11 

industrial customers were eligible to participate in future Kentucky Power energy 12 

efficiency programs. As a result of the analysis, industrial programs were not 13 

recommended by GDS due to the ability and likelihood of industrial customers opting 14 

out of DSM programs in favor of their own energy efficiency measures.  15 

IX. PROPOSED MODIFICATIONS TO THE TEE PROGRAM – SUPPLEMENTAL 

FUNDING FOR THE DOE’S WEATHERIZATION READINESS FUND 

Q. PLEASE DESCRIBE THE COMPANY’S PROPOSAL TO INCLUDE 16 

SUPPLEMENTAL FUNDING FOR THE DOE’S WEATHERIZATION 17 

READINESS FUND AS PART OF THE TEE PROGRAM.  18 

 
7 Id. at 10. 

8 Id. 



NOLEN - 14 

 

A. The TEE Program currently provides supplemental funding for the DOE’s 1 

Weatherization Assistance Program. If the Company’s proposals to expand the TEE 2 

Program are approved, the TEE Program would provide supplemental funding for two 3 

separate DOE programs—the Weatherization Assistance Program and the 4 

Weatherization Readiness Fund.  5 

  The Weatherization Readiness Fund provides funding to make homes ready and 6 

eligible to then receive funds under the Weatherization Assistance Program. 7 

Community Action Agencies use the funding provided under the Weatherization 8 

Readiness Fund to address health, safety, and structural issues including roof, wall, 9 

ceiling, floor, foundation or subspace, plumbing, electrical and other repairs in order to 10 

make homes eligible to then receive funding under the Weatherization Assistance 11 

Program. According to the DOE, the Weatherization Readiness Fund allows agencies 12 

to reduce deferrals (or denials) by bringing more housing into weatherization readiness 13 

and providing additional benefits to individuals and families that would have otherwise 14 

been left unserved. The agencies estimate as much as 50% of applicants under the 15 

Weatherization Assistance Program are currently classified as deferrals (or denials) due 16 

to a health, safety, or structural issue with the home. 17 

  The Weatherization Readiness Fund allows the agencies to complete certain 18 

repairs either in-house or with the use of a contractor. The supplemental funds for the 19 

Weatherization Readiness Fund provided through Kentucky Power’s TEE program 20 

will, in conjunction with DOE funds, increase customer eligibility for the 21 

Weatherization Assistance Program. Additional funding for the Weatherization 22 

Readiness Fund will help reduce the number of deferrals (or denials) that occur when 23 
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a Community Action Agency auditor performs an initial home audit/inspection and a 1 

health, safety, or structural issue is detected that would render weatherization services 2 

(under the Weatherization Assistance Program) either unsafe or ineffective.  3 

The Company proposes to include as supplemental funding for the 4 

Weatherization Readiness Fund up to $1,000 per home for 15 total homes in 2025, 20 5 

total homes in 2026, and 25 total homes in 2027. The Company determined that 6 

providing $1,000 per home in supplemental funding was appropriate after discussing 7 

with Community Action Agencies in the service territory. After reviewing the 8 

approximate Weatherization Readiness Fund budget allocated to each agency by the 9 

DOE, the number of homes completed per year by each agency, and the types of 10 

projects typically funded by the Weatherization Readiness Fund, the agencies felt that 11 

the amount of up to $1,000 per home at the participation levels outlined above would 12 

be an appropriate and impactful supplement to the DOE budget.  13 

  In sum, this proposed modification to the TEE Program will help address 14 

housing stock deficiencies and targeted EE measures for the most vulnerable, low-15 

income customers in the Company’s service territory.  16 

Q. PLEASE DESCRIBE THE PROPOSED ADDITIONAL MODIFICATIONS TO 17 

THE EXISTING TEE PROGRAM RECOMMENDED AS A RESULT OF THE 18 

MARKET POTENTIAL STUDY. 19 

A. The Company is proposing additional measures identified by GDS in the market 20 

potential study for the TEE Program. Specifically, GDS recommended that the 21 

Company provide supplemental incentives to the existing Weatherization Assistance 22 
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Program for cost-effective measures including heat pump water heaters, ductless heat 1 

pumps, and ENERGY STAR room air conditioners.  2 

Additionally, after receiving feedback from the participating Community 3 

Action Agencies in the Company’s service territory, the Company also is proposing an 4 

increase to the customer energy education expense from $50 to $75 per customer 5 

application and an increase to the administration expense from $200 to $300 per 6 

customer application. 7 

Q. PLEASE DESCRIBE THE NEED FOR AN INCREASE IN CUSTOMER 8 

EDUCATION AND ADMINISTRATIVE EXPENSE. 9 

A. The customer education expense covers a booklet on energy efficiency that is provided 10 

to customers, as well as agency time to walk through helpful conservation tips with the 11 

customer.  12 

With respect to the administration expense, the TEE Program is administered 13 

by local Community Action Agencies. To participate in the Weatherization Assistance 14 

Program and Company’s TEE Program, the Community Action Agencies accept 15 

applications for weatherization assistance which are prioritized by such factors as 16 

household income and number of residents in the home. The agencies perform pre-17 

audit inspections and any measures that are installed must pass the cost-effectiveness 18 

tests in the National Energy Audit Tool and Manufactured Home Energy Audit 19 

software used by the agencies for administration of the Weatherization Assistance 20 

Program. The administration expense helps compensate for Community Action 21 

Agency time completing required paperwork associated with the TEE Program that 22 

details measures installed in a customer’s home for use during an Evaluation, 23 
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Measurement, and Verification assessment. According to feedback from Community 1 

Action Agencies, their Kentucky Housing Corporation weatherization contract 2 

mandated minimum salary requirements for certain positions and provided incentives 3 

for years of service in an effort to retain qualified employees. The proposed increase in 4 

supplemental funding for customer education and administration expenses accounts for 5 

these increases in labor costs communicated to the Company by the agencies.  6 

Q.  CAN YOU PLEASE EXPLAIN THE BENEFITS TO CUSTOMERS OF THE 7 

PROPOSED EXPANSION OF THE TEE PROGRAM? 8 

A. The proposed expansion of the TEE program will provide supplemental funding 9 

through the DOE’s Weatherization Readiness Fund in an effort to reduce customer 10 

deferrals and increase participation in the Weatherization Assistance Program and 11 

Company’s TEE program. This, combined with the additional energy efficiency 12 

measures recommended by GDS in the market potential study, will increase the 13 

investment and expand the program to assist more low-income customers in Kentucky 14 

Power’s service territory. Participating Community Action Agencies also appreciated 15 

GDS’s recommendations to now include incentives for heat pump water heaters, 16 

ductless heat pumps, and ENERGY STAR room air conditioners. These 17 

recommendations would provide additional options and alternative pathways to energy 18 

efficiency.  19 

  Increased customer energy education and administrative expenses would allow 20 

the agencies to adjust to the rising cost of labor outlined above while continuing to 21 

provide customer audits by experienced personnel.  22 



NOLEN - 18 

 

These measures also are anticipated to have a positive effect on the Company’s 1 

coincident peak as outlined by the winter and summer demand savings estimates on 2 

page 25. The benefits of the Company’s proposed DSM/EE total portfolio, including 3 

the expansion of the TEE Program, are discussed in section XI.  4 

X. NEW DSM PROGRAMS – THE HOME ENERGY IMPROVEMENT 

PROGRAM AND THE COMMERCIAL ENERGY SOLUTIONS PROGRAM 

Q. PLEASE PROVIDE A DESCRIPTION OF THE TWO PROPOSED NEW 5 

DSM/EE PROGRAMS. 6 

A. The Company is proposing two new DSM/EE programs outlined below. The Company 7 

ultimately based the DSM portfolio proposals in this case on the program potential 8 

recommendations made by GDS in the Market Potential Study, while factoring in 9 

customer and stakeholder feedback, past program participation trends, and potential 10 

impact to the DSM surcharge.   11 

  The Company prepared a Quick Reference Guide for each new proposed 12 

program, which are attached to my testimony as Exhibit BLN-2 and Exhibit BLN-3.  13 

Home Energy Improvement Program 14 

The Home Energy Improvement Program is available on a voluntary basis until funds 15 

are depleted to individual residential customers living in single family, multi-family, 16 

or mobile homes, receiving retail electric service from the Company, and who have an 17 

electric heating, ventilation, and air conditioning (“HVAC”) system.  18 

 Under this program the Company will provide an in-home energy audit at no 19 

cost additional to the customer. An energy auditor will perform the in-home energy 20 

audit, identifying key areas of the home that are wasting energy and will provide 21 
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recommendations to make the home more energy efficient. Blower door tests would be 1 

available for customers when air sealing measures are identified during the audit as an 2 

area for improvement. The blower door tests help contractors target areas in the home 3 

where air may be entering or escaping to better seal up the building envelope.9  4 

Participants are then eligible to receive, at no cost to the customer, installation of select 5 

energy conservation measures recommended by the energy auditor such as low-flow 6 

showerheads and faucet aerators, hot water heater wraps and pipe insulation, 7 

weatherstripping and caulking around windows and doors, door sweeps, and advanced 8 

power strips.  9 

 Participants will also be eligible to receive incentives, or rebates, for qualifying 10 

HVAC equipment installed at the customer’s own cost by a participating dealer such 11 

as air-source heat pumps, central air conditioning (“A/C”) systems, ductless heat pumps 12 

and A/C units, heat pump water heaters, smart thermostats. 13 

 Participants will also be eligible to receive financial incentives, or rebates, for 14 

qualifying weatherization measures installed at the customer’s own cost by a 15 

participating dealer such as attic and floor insulation, air sealing, and duct sealing. 16 

 Rebates for qualifying HVAC and weatherization measures will vary 17 

depending on the efficiency rate of the measures installed. 18 

Commercial Energy Solutions Program 19 

 
9  According to energy.gov, the building envelope includes the walls, windows, roof, and foundation, 
forms the primary thermal barrier between the interior and exterior environments. With envelope 
technologies accounting for approximately 30% of the primary energy consumed in residential and 
commercial buildings, it plays a key role in determining levels of comfort, natural lighting, ventilation, and 
how much energy is required to heat and cool a building. 
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 The Commercial Energy Solutions Program is available on a voluntary basis until funds 1 

are depleted to commercial (non-industrial and non-residential) customers in Kentucky 2 

Power’s service territory.  3 

  Under the Commercial Energy Solutions Program, the Company will provide 4 

an energy audit at no additional cost to the customer. An inspector will perform a walk-5 

through, identifying key areas that are wasting energy and will provide 6 

recommendations to make the building more energy efficient. 7 

  Participants will be eligible to receive financial incentives, or rebates, for 8 

qualifying energy-efficient improvements and technologies installed at the customer’s 9 

own cost by a participating contractor. To ramp-up the program gradually and limit the 10 

impact to the DSM surcharge and customer bills, the Company is offering in year one 11 

of the program only lighting incentives, such as LED lighting, network lighting 12 

controls, occupancy sensors and daylighting controls. The Company will add in year 13 

two of the program HVAC incentives for commercial A/C systems, packaged terminal 14 

heat pumps, geothermal heat pumps, air-source heat pumps, heat pump water heaters, 15 

and smart thermostats. The Company will add in year three of the program food service 16 

equipment incentives, including for combination ovens, fryers, steam cookers and 17 

dishwashers. 18 

  The Company will also offer a post-audit inspection to verify correct equipment 19 

installation and address any remaining customer questions. 20 

  The total maximum rebate amount available to qualifying commercial 21 

customers is $25,000 annually per customer account. Kentucky Power may revise 22 

incentive amounts and or the maximum incentive per customer account based upon 23 
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program implementation contractor recommendations and/or overall customer 1 

response to the program.  2 

XI. BENEFITS OF THE COMPANY’S DSM/EE PROPOSALS 

Q. HOW DID THE MARKET POTENTIAL STUDY EVALUATE POTENTIAL 3 

DSM PROGRAM SAVINGS?   4 

A.  GDS evaluated several types of potential savings in the Market Potential Study. This 5 

industry standard approach to evaluating potential DSM savings provides utilities with 6 

a scope of potential program savings, ranging from the technically possible where cost-7 

effectiveness tests and customer willingness to participate are disregarded, to the 8 

achievable potential scenario where market barriers and financial constraints are 9 

considered. GDS evaluated the technical potential, economic potential, and achievable 10 

potential of DSM programs in Kentucky Power’s service territory. The study evaluated 11 

three achievable potential scenarios: maximum achievable potential, realistically 12 

achievable potential, and a program potential scenario. For more detailed information 13 

on potential program savings, please see the Market Potential Study included as Exhibit 14 

BLN-1 beginning at page 23 and the Quick Reference Guides included as Exhibit BLN-15 

2 and Exhibit BLN-3.   16 

Q. WHAT COST/BENEFIT ANALYSES WERE PERFORMED AS PART OF THE 17 

MARKET POTENTIAL STUDY?  18 
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A.  The Market Potential Study evaluated the costs and benefits of potential program 1 

measures using the industry-standard tests set out in the California Standard Practice 2 

Manual.10   3 

  The California Standard Practice Manual provides four industry-standard tests:  4 

 The Participant Cost Test (“PCT”): The Participant Cost Test is the measure 5 
of the quantifiable benefits and costs to the customer due to participation in a 6 
program. Since many customers do not base their decision to participate in a 7 
program entirely on quantifiable variables, this test cannot be a complete 8 
measure of the benefits and costs of a program to a customer. 9 
 10 

 The Ratepayer Impact Measurement Test (“RIM”): The Ratepayer Impact 11 
Measure test measures what happens to customer bills or rates due to change in 12 
utility revenues and operating costs caused by the program. Rates will go 13 
down if the change in revenues from the program is greater than the change in 14 
utility costs. Conversely, rates or bills would go up if revenues collected after 15 
program implementations are less than the total costs incurred by the utility in 16 
implementing the program. This test indicates the direction and magnitude of 17 
the expected change in customer bills or rate levels. 18 

 The Total Resource Cost Test (“TRC Test”): The Total Resource Cost Test 19 
measures the net costs of a demand-side management program as a resource 20 
option based on the total costs of the program, including both the participants’ 21 
and the utility’s costs. This test represents the combination of the effects of a 22 
program on both the customers participating and those not participating in a 23 
program. In a sense, it is the summation of the benefit and cost terms in the 24 
Participant and the Ratepayer Impact Measure tests, where the revenue (bill) 25 
change and the incentive terms intuitively cancel (except for the differences in 26 
net and gross savings). 27 

 The Program Administrator Cost Test (or “Utility Cost Test” or “UCT”): 28 
The Program Administrator Cost Test measures the net costs of a demand-side 29 
management program as a resource option based on the costs incurred by the 30 
program administrator (including incentive costs) and excluding any net costs 31 
incurred by the participant. The benefits are similar to the TRC test benefits. 32 
Costs are defined more narrowly.  33 

 
10 The Manual is available online at: https://www.cpuc.ca.gov/-/media/cpuc-
website/files/uploadedfiles/cpuc_public_website/content/utilities_and_industries/energy_-
_electricity_and_natural_gas/energy_programs/cpuc-standard-practice-manual.pdf  
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Q.  PLEASE DESCRIBE THE RESULTS OF THE COST/BENEFIT TESTS 1 

OUTLINED IN THE CALIFORNIA STANDARD PRACTICE MANUAL 2 

DEMONSTRATED IN THE MARKET POTENTIAL STUDY. 3 

A.  GDS evaluated the Home Energy Improvement Program and the Commercial Energy 4 

Solutions Program using the above-described four traditional cost/benefit tests from 5 

the California Standard Practice Manual. Table 1 below demonstrates the respective 6 

scores under each of the four tests. Note that a score of 1.0 or greater indicates the 7 

program passes the cost/benefit test, meaning that the value of the program’s benefits 8 

is equal to or greater than the cost of the program.  9 

Table 1: Program Cost/Benefit Test Results 

Program TRC Test PCT RIM UCT 

Home Energy Improvement Program 1.55 9.76 0.42 1.77 

Commercial Energy Solutions Program 1.56 5.35 0.43 2.63 

 

Q.  WHAT TEST DOES THE COMMISSION USUALLY USE TO EVALUATE 10 

DSM PROGRAM COST-EFFECTIVENESS, BASED ON YOUR 11 

UNDERSTANDING? 12 

A.  The Commission said in a 2017 LGE/KU case that, “The Commission has traditionally 13 

evaluated DSM effectiveness by focusing on the Total Resource Cost (“TRC”) 14 

results.”11 15 

Q.  DO THE TWO NEW PROPOSED PROGRAMS PASS THE TRC TEST? 16 

 
11 Order at 29, In The Matter Of: Electronic Joint Application Of Louisville Gas And Electric Company And 

Kentucky Utilities Company For Review, Modification, And Continuation Of Certain Existing Demand-Side 

Management And Energy Efficiency Programs, Case No. 2017-00441 (Ky. P.S.C. October 5, 2018). 
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A.  Yes, they do. The only one of the four cost-benefit tests that GDS performed as part of 1 

the Market Potential Study that the proposed programs did not “pass” was the RIM test. 2 

The RIM test results are an “indication of the impact of energy efficiency programs on 3 

customers who do not participate in the energy efficiency programs.” Although the 4 

RIM test results show a score of less than 1.0 for the proposed programs, both proposed 5 

programs are reasonably designed to proactively engage as many customers as 6 

practicable through DSM/EE measure diversity and broader market engagement. As 7 

such, Kentucky Power is taking steps to maintain DSM/EE program offerings for all 8 

its customers and to encourage and entice their participation in the programs. Taking 9 

such action by offering a cost-effective portfolio of programs helps address the short 10 

term and long-term impact on rates for non-participating customers because those that 11 

become participants are taking action to reduce consumption for the long term.  12 

  Nonetheless, the Commission should give more weight to the results of the TRC 13 

Test, as it has historically done,12 when analyzing whether the proposed new programs 14 

are cost-effective. 15 

Q. CAN THE COMPANY DEMONSTRATE THE PROJECTED OBJECTIVE 16 

COSTS AND BENEFITS OF THE DSM PROGRAMS THE COMPANY IS 17 

PROPOSING?  18 

A. Table 2 below shows the projected annual energy, summer demand, and winter demand 19 

savings for the DSM program portfolio as a whole for 2025 through 2027.  20 

 
12 Id. 
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Table 2: 2025 - 2027 Projected Annual DSM Portfolio Savings 

Savings Unit 

Year 1 

(2025) 

Year 2 

(2026) 

Year 3 

(2027) 

Energy MWh 3,183 3,812 4,407 

Summer Demand kW 385 478 561 

Winter Demand kW 526 651 762 

 1 

  To achieve these benefits, the Company projects a total DSM portfolio cost of 2 

$5,119,466 over the same three-year period of 2025 through 2027. The proposed annual 3 

budget per program per year is provided in Table 3:   4 
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Table 3: 2025 – 2027 Proposed Program Budgets  

 

Detailed program implementation plans, proposed budgets, and projected energy 1 

savings are included in the Quick Reference Guides attached as Exhibit BLN-2 and 2 

Exhibit BLN-3.  3 

In addition to the savings benefits, the program incentives proposed in this 4 

Application would help to remove barriers to entry for the installation of energy 5 

efficiency measures in residential homes and commercial businesses. The Company 6 

understands the unique challenges some customers face in eastern Kentucky. Outdated 7 

housing stock and HVAC equipment, as well as insufficient weatherization, can 8 

increase the energy burden and place additional pressure on economically vulnerable 9 

low-to-moderate income residential customers.  10 

 
13 Kentucky Power committed as part of the non-unanimous settlement agreement in Case No. 2023-00159 to 

“ensure that at least 21% of the funding for DSM/EE programs proposed in its next DSM filing is allocated 
to assist low-income customers…” See Corrected Settlement Agreement at 14, In The Matter Of: 

Electronic Application Of Kentucky Power Company For (1) A General Adjustment Of Its Rates For 

Electric Service; (2) Approval Of Tariffs And Riders; (3) Approval Of Accounting Practices To Establish 

Regulatory Assets And Liabilities; (4) A Securitization Financing Order; And (5) All Other Required 

Approvals And Relief, Case No. 2023-00159 (filed December 6, 2023).  Although the Commission did not 
approve the Settlement Agreement in that case, Kentucky Power has nonetheless honored that commitment 
in this case because of the benefits to low-income customers that will result. 

 
Residential Program           

Budget  

Commercial Program 

         Budget  

 

TEE  HEIP 
Total 

Residential 

Commercial 

Energy 

Solutions 

Total DSM 

Portfolio 

Budget 

Portion of 

Total Budget 

Attributable to 

Low-Income13 

 
(1) (2) 

(3)  

= (1) + (2) 
(4) 

(5) 

= (3) + (4) 

(6) 

= (1) / (5) 

Year 1 (2025) $358,185  $664,681  $1,022,866  $710,011  $1,732,877  20.67% 

Year 2 (2026) $370,060  $548,607  $918,667  $779,409  $1,698,076  21.79% 

Year 3 (2027) $381,935  $619,716  $1,001,651  $686,862  $1,688,513  22.62% 

Total $1,110,180  $1,833,004  $2,943,184  $2,176,282  $5,119,466  21.69% 
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These programs would provide energy audits by qualified professionals to help 1 

customers identify potential areas for improvement, as well as incentives for upgrading 2 

to more efficient measures. The audits would also address customer behavioral changes 3 

than can further the conservation of energy. For example, educating customers on the 4 

benefits of efficient HVAC equipment and smart thermostats can have a compounding 5 

effect on energy savings. The customer can program their thermostat to reduce the run 6 

time of HVAC equipment when they’re away from home at work or on vacation. This 7 

could lead to a decrease in energy consumption during peak hours when demand and 8 

market prices are the highest system-wide.  9 

These measures also are anticipated to have a positive effect on the Company’s 10 

coincident peak as outlined by the winter and summer demand savings estimates on 11 

page 25 of my testimony.  12 

In addition to these benefits, the DSM programs can produce non-energy 13 

benefits beyond the traditional energy and cost savings. These non-energy benefits 14 

could include increased jobs or job skills, increased energy resiliency, reduction of 15 

utility arrearages and disconnections, and reduced environmental emissions.  16 

Q. ARE THE PROPOSED DSM/EE PROGRAMS SUPPORTED BY THE DSM 17 

STAKEHOLDER GROUP?  18 

A. The DSM/EE programs proposed as part of this Application were generally supported 19 

by most attendees of the stakeholder meetings, though some suggestions for potential 20 

modifications (mostly increased investment) were made. The Company incorporated 21 

stakeholder suggestions such as offering home audits in year one of the Home Energy 22 

Improvement Program, increasing the TEE Program investment in the Weatherization 23 
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Readiness Fund each year, and setting a customer incentive cap on the Commercial 1 

Energy Solutions Program to ensure funds were dispersed as evenly as possible.  2 

Q. HOW WILL THE COMPANY MONITOR THE COST-EFFECTIVENESS OF 3 

DSM PROGRAMS AFTER THEY ARE APPROVED AND IMPLEMENTED?  4 

A.  The Company plans to follow recommendations made by GDS in the market potential 5 

study for Evaluation, Measurement, And Verification (“EM&V”) of program savings. 6 

EM&V is defined as the collection of methods and processes used to assess the 7 

performance of energy efficiency activities so that planned results can be achieved with 8 

greater certainty and future activities can be more effective.  9 

  GDS recommended that an EM&V study be commissioned in the first three 10 

years to validate savings and identify improvement activities for the new programs. 11 

This aligns with prior Company DSM program activity where a three-year EM&V 12 

cycle was utilized.   13 

  The Company would propose to start the RFP process in year two of the 14 

programs (2026) to identify an EM&V consultant and begin work on a process, market, 15 

and impact evaluation. This would allow time for review, evaluation, and any program 16 

changes to be incorporated into a proposed 2027 DSM filing. The current three-year 17 

budget estimate does not include EM&V expenses. Those details will be outlined in a 18 

later DSM filing once an RFP is performed and if pre-approval for cost recovery is 19 

granted as part of that future application. 20 

Q. DOES THE COMPANY CURRENTLY HAVE RESIDENTIAL UTILITY 21 

METERS THAT MEET THE MINIMUM REQUIREMENTS OF KRS 22 

278.285(1)(H)?  23 
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A.  Yes. All of the Company’s residential automatic meter reading (“AMR”) meters can 1 

provide residents with amount of current utility usage, its cost, and are capable of being 2 

read by the utility either remotely or from the exterior of the home.  3 

XII. PROGRAM MANAGEMENT 

Q. HOW WILL THE PROPOSED DSM PROGRAMS BE MANAGED? 4 

A. The TEE Program would continue to be administered and managed as it currently is, 5 

through Community Action Agencies in Kentucky Power’s service territory.  6 

  If approved, the Home Energy Improvement Program and Commercial Energy 7 

Solutions Program would be managed by an implementation contractor, TRC 8 

Companies (“TRC” or the “Vendor”). TRC would provide a turnkey solution by 9 

developing marketing collateral and customer applications, advertising the programs, 10 

performing pre- and post-audit inspections where applicable, building out the trade ally 11 

network to assist customers with the installation of measures, and providing the 12 

incentive checks to program participants.   13 

Q. HOW DID THE COMPANY REACH THE DECISION TO USE AN 14 

IMPLEMENTATION CONTRACTOR? 15 

A. The Company initiated an RFP in the third quarter of 2023 to seek proposals for the 16 

implementation of the Home Energy Improvement Program and Commercial Energy 17 

Solutions Program as recommended by GDS in the Market Potential Study.  18 

  After the review and interview process where the Company evaluated such 19 

metrics as experience, staff location, customer and contractor support, incentive 20 

payment structure, program ramp-up, marketing, quality assurance and quality control 21 

policy, and budget, TRC was determined to be the most cost-effective and best option. 22 
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TRC currently implements similar DSM programs at Kentucky Power’s affiliate, 1 

Appalachian Power Company (“Appalachian Power”), and has established operations 2 

and a trade ally network in Appalachia that would allow a more efficient and quicker 3 

ramp-up schedule for the programs, if approved.   4 

Q. WHAT ARE THE CUSTOMER BENEFITS OF USING TRC AS AN  5 

IMPLEMENTATION CONTRACTOR TO MANAGE PROGRAMS? 6 

A.  In addition to the relationships and trade ally network already established in the region, 7 

TRC has the industry experience and local staffing needed to onboard additional trade 8 

allies, market the programs, and provide timely incentive payments to customers. TRC 9 

expects to employ two local full-time employees to help implement the programs, in 10 

addition to shared local support with Appalachian Power.  11 

  TRC has extensive knowledge and a reporting dashboard in place to effectively 12 

track the program targets. Kentucky Power would receive monthly, quarterly, and 13 

annual reports tracking participation and energy savings to ensure the program is on 14 

track to reach its projected goals.  15 

This experience in the DSM space, coupled with the economies of scale benefits 16 

from similar programs managed at Appalachian Power, provides customers with the 17 

least-cost option from the RFP responses, a better customer experience, more 18 

personalized energy audits performed by local trade allies, and a program ramp-up 19 

schedule that would allow customer benefits and savings to start being realized sooner.  20 
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XIII. PROGRAM MARKETING 

Q. HOW WOULD THE NEW PROPOSED PROGRAMS BE MARKETED TO 1 

CUSTOMERS?  2 

A. The Home Energy Improvement Program and the Commercial Energy Solutions 3 

Program would be marketed collectively by Kentucky Power and TRC. Kentucky 4 

Power and its Corporate Communications team would have final approval and direction 5 

of all marketing materials created by TRC. Kentucky Power and TRC would utilize a 6 

targeted strategy to market the programs by focusing on population demographics such 7 

as age, employment, home size, and renter vs. owner-occupied housing units.  8 

  The Kentucky Power website would be updated to market the programs and 9 

would serve as an additional educational tool for customers to learn more about the 10 

DSM/EE program offerings. The marketing team also would utilize emails, 11 

newsletters, fact sheets, brochures, promotional events to engage trade allies, customer 12 

testimonials, bill inserts and messages, direct mail, and other marketing collateral to 13 

increase customer awareness of the programs. 14 

  TRC would deploy a toll-free number and email address specific to Kentucky 15 

Power customers to gather additional information or receive assistance. TRC would 16 

utilize its existing platform to collect, log, track, record, and report daily on key 17 

communication metrics for inquiries received via telephone, email, text, or other 18 

channels.  19 

  The Company would provide scripting and program details on its Knowledge 20 

Base platform utilized by its Customer Operations Center agents to market the 21 

programs and assist with customers inquiries on new programs.  22 
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XIV.  CONCLUSION 

Q. DOES THIS CONCLUDE YOUR TESTIMONY? 1 

A. Yes, it does. 2 
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1 EXECUTIVE SUMMARY

BACKGROUND & STUDY SCOPE
Kentucky Power Company (“Kentucky Power”) commissioned GDS Associates (“GDS”) and Brightline Group, 
collectively “the GDS Team”, to assess energy savings potential in the Kentucky Power service area to help 
inform future planning efforts. Separate estimates of electric energy efficiency and distributed energy resource 
(“DER”) potential were developed. 

In addition, Kentucky Power also requested that GDS conduct limited primary market research to help inform 
key inputs in the market potential analysis. The desired final research focused on 1) collecting updated 
equipment penetration, saturation, and efficiency characteristics, 2) site conditions related to distributed 
energy resources, and 3) customer willingness to participate (“WTP”)1 in program offerings across select end-
uses/measures. 

TYPES OF POTENTIAL ANALYZED
This potential study provides a roadmap for both policy makers and Kentucky Power as they develop strategies 
and programs for energy efficiency (“EE”) and distributed energy resources in the Kentucky Power service area. 
In addition to technical and economic potential estimates, the development of achievable and program 
potential estimates for a range of feasible measures is useful for program planning and modification purposes. 
Unlike achievable and program potential estimates, technical and economic potential estimates do not include 
customer acceptance considerations for measures, which are often among the most important factors when 
estimating the likely customer response to new programs. For this study, the GDS Team produced the following 
estimates of demand side management potential:

Technical potential
Economic potential
Achievable potential

o Maximum achievable potential (“MAP”)
o Realistically achievable potential (‘RAP”)

Program potential
o Based off of RAP

APPROACH SUMMARY
The purpose of this market potential study is to provide a foundation for the continuation of utility-
administered energy efficiency, and determine the remaining opportunities for cost-effective energy savings, 
demand savings, and distributed energy resources for the Kentucky Power service area. This study has 
examined a full array of technologies, programs, and energy efficient building practices that are technically 
achievable.

The GDS Team used a bottom-up approach to estimate energy efficiency potential in the residential sector. 
Bottom-up approaches begin with characterizing the eligible equipment stock, estimating savings and 
screening for cost-effectiveness first at the measure level, then summing savings at the end-use and service 
area levels. In the commercial sector, the GDS Team utilized a top-down modeling approach to first estimate 
measure-level savings and costs as well as cost-effectiveness, and then applied cost-effective measure savings 
to all applicable shares of electric energy load. A top-down approach is preferred for the commercial sector 
because of the heterogeneous make-up of the sales forecast (wide variety of end-uses and business types). 
Bottom-up approaches were also used in the DER analyses for all sectors.

1 See Appendix A for a Glossary of terms and acronyms.
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STUDY LIMITATIONS AND CAVEATS
As with any assessment of potential, this study necessarily builds on various assumptions and data sources, 
including the following:

Energy efficiency measure lives, savings, and costs (total measure costs, incremental costs, and incentive 
costs)
Projected penetration rates for energy efficiency measures
Projections of energy avoided costs
Future known changes to codes and standards
End-use saturations and fuel shares

While the GDS Team has sought to use the best and most current data available (including the use of new 
primary market research in key market subsegments of interest based on stakeholder feedback) there are 
often reasonable alternative assumptions which would yield slightly different results. For instance, the analysis 
assumes that many existing measures, regardless of their current efficiency levels, can be eligible for future 
installation and savings opportunities. Other studies may select a narrower viewpoint, limiting the amount of 
potential from equipment that is already considered to be energy efficient. Additionally, the models used in 
this analysis must make several assumptions regarding program delivery and the timing of equipment 
replacement that may ultimately occur more rapidly (or more slowly) than currently forecasted. 

Furthermore, while the lists of energy efficiency measures examined in this study analysis represent 
technologies available in the market today as well as a limited number of emerging technologies not currently 
offered in Kentucky Power’s service territory, these measure lists may not be exhaustive. The GDS Team 
acknowledges that new efficient technologies may become available over the course of the 20-year study 
timeframe that could produce efficiency gains and costs at different levels than those currently assumed.

Last, where possible, the GDS Team and Kentucky Power collaborated to ensure consistency with assumptions 
and methodological considerations that are expected to be employed during the program planning process.
However, final program designs and implementation strategies may need additional flexibility to target specific 
or underserved markets, address equity concerns, or react to changing customer preferences.

POTENTIAL SAVINGS OVERVIEW
The following several sub-sections provide an overview of the energy efficiency potential as well as a summary 
of distributed energy resource potential. Chapters 4 through 6 of this report provide additional summary data 
and methodological considerations and descriptions.

1.5.1 Market Research Summary
Primary market research activities were focused on collecting updated equipment penetration, saturation, and 
efficiency characteristics; and customer willingness to participate in program offerings across select end-
uses/measures. The resulting data was used to develop updated estimates of baseline and efficient equipment 
saturation estimates in the market potential study and develop expected long-term adoption rates for energy 
efficiency, demand response, and distributed energy resources over the study horizon. This data flowed 
through technical, economic and achievable potential analyses, as well as the program design analysis.

1.5.2 Energy Efficiency Potential for Residential Customers
Figure 1-1 provides the technical, economic, MAP and RAP results for the 3-year, 10-year, and 20-year 
timeframes. The cumulative annual 3-year technical potential is 11% of forecasted sales, and the economic 
potential is 9% of forecasted sales. The cumulative annual 3-year MAP is 1.8% and the RAP is 1.1%, as a 
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percentage of forecasted sales. Over the duration of the study timeframe the technical and economic potential 
rise to 39% and 32% of forecasted sales, respectively. This indicates that a large portion of the technical 
potential is cost-effective. The MAP and RAP rise respectively to 17% and 11% of forecasted sales over the 
study timeframe. The gap between economic potential and MAP/RAP represents market barriers to 
prospective program participants, both financial and non-financial, to achieving the full amount of economic 
potential.

FIGURE 1-1: OVERVIEW OF RESIDENTIAL POTENTIAL

Table 1-1 provides cumulative annual technical and economic potential results across the 2024-2028 (Years 1-
5) timeframe, as well as for 2033 (10th-year) and 2043 (20th-year). The technical potential is more than 
331,000 MWh by 2028 and rises to more than 666,000 MWh by 2043. Economic potential rises to more than 
257,000 MWh by 2028. Technical potential summer peak demand savings reaches 244 MW by 2043 and winter 
peak demand savings reaches approximately 92 MW by 2043.

TABLE 1-1 TECHNICAL & ECONOMIC RESIDENTIAL POTENTIAL
2024 2025 2026 2027 2028 2033 2043

Energy (MWh)
Technical 80,471 149,002 214,554 273,966 331,832 553,739 666,952
Economic 62,376 113,778 164,098 211,339 257,585 446,652 544,564
Summer Demand (MW)
Technical 29.6 57.2 84.1 105.9 127.3 213.3 243.9
Economic 20.9 40.0 58.9 75.4 91.6 159.9 185.2
Winter Demand (MW)
Technical 10.8 20.0 28.8 36.8 44.5 73.6 91.6
Economic 8.4 15.2 21.8 27.9 33.8 57.6 72.2

1.5.3 Energy Efficiency Potential for Commercial Customers
Figure 1-2 provides the technical, economic, MAP and RAP results for the 3-year, 10-year, and 20-year 
timeframes. The cumulative annual 3-year technical potential is 8% of forecasted commercial sales, and the 
economic potential is 6% of forecasted commercial sales. The cumulative annual 3-year MAP is 3.0% and the 
RAP is 2.3%, as a percentage of forecasted commercial sales. Over the duration of the study timeframe the 
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technical rises to 28% and economic potential rises to 20% of forecasted commercial sales.2 The MAP and RAP 
rise respectively to 15% and 12% of forecasted sales over the study timeframe. The gap between economic 
potential and MAP/RAP represents market barriers to prospective program participants, both financial and 
non-financial, to achieving the full amount of economic potential.

FIGURE 1-2: OVERVIEW OF COMMERCIAL POTENTIAL

Table 1-2 provides cumulative annual technical and economic potential results across the 2024-2028 (Years 1-
5) timeframe, as well as for 2033 (10th-year) and 2043 (20th-year). The technical potential is just above 232,000 
MWh by 2028 and rises to more than 490,000 MWh by 2043. Economic potential rises to more than 358,000
MWh by 2043. Technical potential summer peak demand savings reaches 101 MW by 2043 and winter peak 
demand savings reaches approximately 48 MW by 2043.

TABLE 1-2 TECHNICAL & ECONOMIC COMMERCIAL POTENTIAL
2024 2025 2026 2027 2028 2033 2043

Energy (MWh)
Technical 43,541 90,256 138,295 186,119 232,533 416,505 490,105
Economic 32,833 67,950 103,914 139,507 173,783 306,552 358,764
Summer Demand (MW)
Technical 7.7 16.3 25.3 34.6 43.7 83.1 101.4
Economic 4.8 9.9 15.3 20.8 26.1 47.2 55.8
Winter Demand (MW)
Technical 4.5 9.3 14.2 19.0 23.6 41.4 47.9
Economic 3.7 7.7 11.7 15.7 19.6 34.5 40.6

2 The savings as a percentage of sales noted for the commercial sector here and throughout the report are indicative of the MWh
savings as a percentage of the eligible sales forecast (i.e. ineligible sales associated with customers forecasted to opt-out of 
energy efficiency programs are not included in the denominator). The 20-yr RAP of 12% of commercial sales drops to 5.8% as a 
percentage of all commercial and industrial sales.
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1.5.4 Distributed Energy Resource Potential for All Customers 
Table 1-3 and Table 1-4 summarize the solar photovoltaic (“PV”) potential for the residential and non-
residential sectors, respectively.  It is notable that the non-residential sector potential sector is significantly less 
than residential potential. This difference is largely due to National Renewable Energy Laboratory (“NREL”) 
coefficients. 
 

TABLE 1-3 SUMMARY OF SOLAR PV DC CAPACITY MARKET POTENTIAL (RESIDENTIAL) 

Year Scenario Single-Family 
(MW) 

Mobile Home 
(MW) 

Multifamily 
(MW) 

2027 Technical 3.0 0.1 0.0 

2033 Technical 27.3 0.7 0.4 

2043 Technical 447.0 10.8 2.5 

2027 BAU3 1.6 0.0 0.0 

2033 BAU 5.9 0.1 0.0 

2043 BAU 34.6 0.8 0.2 
 
 

TABLE 1-4 SUMMARY OF SOLAR PV DC CAPACITY MARKET POTENTIAL (NON-RESIDENTIAL) 

Year Scenario Non-Residential 
(MW) 

2027 Technical 0.1 

2033 Technical 0.4 

2043 Technical 5.9 

2027 BAU 0.0 

2033 BAU 0.0 

2043 BAU 0.1 
 
Table 1-5 and Table 1-6 summarize the solar PV potential above in energy metrics. The 2043 technical market 
potential for solar PV represents 9.0% of the 2043 energy sales forecast for all sectors. 2043 technical market 
potential for solar PV in the residential sector represents 27.0% of the 2043 energy sales forecast for the 
residential sector.    

 
TABLE 1-5 SUMMARY OF SOLAR PV ENERGY MARKET POTENTIAL (RESIDENTIAL) 

Year Scenario Single-Family 
(MWh) 

Mobile Home 
(MWh) 

Multifamily 
(MWh) 

2027 Technical 2,982 130 44 

2033 Technical 27,000 1,175 386 

2043 Technical 441,655 19,227 2,757 

2027 BAU 1,617 70 15 

2033 BAU 5,865 255 53 

2043 BAU 34,235 1,490 227 
 

 
3 Business-as-Usual. See Section 6.1.3 for more details. 
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TABLE 1-6 SUMMARY OF SOLAR PV ENERGY MARKET POTENTIAL (NON-RESIDENTIAL)

Year Scenario Non-Residential 
(MWh)

2027 Technical 17,526
2033 Technical 162,771
2043 Technical 6,464,382
2027 BAU 1,235
2033 BAU 4,710
2043 BAU 43,715

1.5.5 Program Design Recommendations Summary
The GDS Team conducted research and analysis to provide a recommendation for Kentucky Power to consider 
as potential improvements to their electric energy efficiency program portfolio. The primary objective is to 
expand energy efficiency for all customers with specific emphasis on low and moderate level income 
residential customers. The GDS Team combined market research of regional peer electric energy efficiency 
programs with the realistic potential outcomes from the marker potential assessment, in addition to current 
industry trends and best practices.

Figure 1-3 and Figure 1-4 summarize the proposed program potential budgets and expected energy savings.

FIGURE 1-3: FIVE-YEAR ENERGY EFFICIENCY PORTFOLIO BUDGET EXPENDITURE FORECAST
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FIGURE 1-4: FIVE-YEAR ENERGY EFFICIENCY PORTFOLIO ENERGY SAVINGS(NET) FORECAST

Table 1-7 below provides a comparison of the incremental annual savings and budgets in the MAP, RAP, and program 
potential scenarios. The Program Potential savings are on average about 29% of the RAP savings, and the Program 
Potential budgets are on average about 17% of the RAP budgets.

TABLE 1-7 SAVINGS AND BUDGETS COMPARISON – ACHIEVABLE AND PROGRAM POTENTIAL SCENARIOS
2024 2025 2026 2027 2028

Energy (MWh)
MAP 25,329 28,959 31,136 33,529 35,618
RAP 17,771 20,221 21,662 23,089 24,528
Program 3,297 4,121 5,431 6,349 7,267
Summer Demand (MW)
MAP 5.0 5.8 6.2 7.2 7.6
RAP 3.0 3.5 3.8 4.3 4.6
Program 0.4 0.6 1.0 1.3 1.6
Budgets
MAP $14,743,927 $17,356,129 $19,032,236 $21,452,626 $23,375,497 
RAP $7,443,314 $8,926,621 $9,886,231 $11,093,144 $12,225,682 
Program $1,025,012 $1,330,769 $1,749,654 $2,067,654 $2,386,309

The program design recommendations include the following four programs:

Targeted Energy Efficiency Program – This is a program dedicated to low-income Kentucky Power 
customers which are eligible for Weatherization Assistance Program. Measures include air source heat 
pumps, efficient water heaters and other building shell and water heating retrofit measures. The Targeted 
Energy Efficiency program should increase spending in the next few years, seeking to double funding by 
program year three through the following actions: increase payment amounts for completed energy audits 
with the intention to increase the number of completed audits and increase the comprehensiveness of 
energy audits; increase incentives for replaced and upgraded HVAC equipment. It is understood that the 
Targeted Energy Efficiency program has operated for several years with consistent funding.  There should 
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be modest expectation on program growth with additional funds as program operations are not directly 
within Kentucky Power’s influence. 
  
Home Energy Improvement Program – This program will promote energy efficiency improvements in 
existing homes and provide financial incentives and assessments for implementing eligible energy 
efficiency measures. The program provides customers, remodelers, and property owners with individual 
improvement options for HVAC and weatherization technologies. 
 
Marketplace Program – This is an on-line and easy-to-reach shopping platform for energy efficiency 
technologies found in customer homes and small businesses, such as thermostats, smart plug strips, and 
potentially small appliances. The Marketplace program is slated to begin in 2025. 
 
Commercial Prescriptive Program – This program provides incentives to reduce the incremental cost to 
upgrade to high-efficiency lighting equipment and controls over standard efficiency options for new and 
existing commercial customers. The program includes equipment with easily calculated savings and 
provides straightforward and easy participation for customers. A variety of measures are eligible for an 
incentive, including LEDs, lighting controls, smart thermostats, and air source heat pumps. 
 
Commercial Custom Program - This program provides a platform for comprehensive energy efficiency 
projects in existing and new facilities that go beyond discrete measures and common, measure-level 
efficiency practices. The Commercial Custom Program provides incentives for efficiency improvements not 
included in the Commercial Prescriptive Program. It is anticipated that this program will be introduced in 
the third year of the portfolio (2026) due to additional complexity. 
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2 MARKET RESEARCH
The initial step in the assessment of future potential is to develop a clear understanding of the current market 
segments, as well as a clear understanding of the market research data available in the Kentucky Power service 
area. In 2022 Kentucky Power requested the GDS Team to conduct market research that would inform critical 
elements of the market potential study. The research objectives were developed in coordination with Kentucky 
Power and the potential study team. Primary market research activities were focused on collecting updated 
equipment penetration, saturation, and efficiency characteristics; and customer willingness to participate in 
program offerings across select end-uses/measures.

The resulting data was used to develop updated estimates of baseline and efficient equipment saturation estimates in 
the market potential study and develop expected long-term adoption rates for energy efficiency, demand response, 
and DERs over the study horizon. The GDS Team conducted surveys of business and residential customers during 
December of 2022 and January of 2023 with the objectives of gathering primary data on the following topics: 

Willingness to participate in a variety of energy efficiency, demand response and distributed energy 
resource program scenarios.
Baseline / Saturation of energy-using equipment
Barriers

Survey results served as inputs for the market potential model, enabling the market potential analysis to take into 
consideration the specific market conditions that exist in Kentucky Power’s service territory. Data collection results 
specific to the Kentucky Power service area are provided below.

PRIMARY DATA COLLECTION
The following subsections provide an overview of the primary data collection activities conducted by the GDS 
Team to support the market potential analysis of energy efficiency, demand response, and DER potential. The 
GDS Team conducted survey research in the residential and non-residential sectors.

2.1.1 Survey Administration
Surveys were administered in an online format through SurveyMonkey, with email recruitment followed by 
one reminder email. Due to a lower than ideal response rate on the residential surveys, a second sample group 
was emailed for both residential surveys.  

Respondents who completed the survey were entered into a drawing to win an electronic gift card. $100 gift 
cards were awarded to twenty randomly selected residential survey respondents (10 for the baseline survey 
and 10 for the WTP survey) and $200 gift cards were awarded to ten randomly selected business survey 
respondents. Winners were given the choice of an electronic or physically mailed gift card.

2.1.2 Sampling Approach
The team developed a sampling approach with an objective of achieving industry-standard statistical significance (90% 
confidence, 10% relative precision, or 90/10) at the strata level for all questions. Overall, the response outcomes were 
positive, and the survey effort produced a robust set of primary data. The team set aggressive sampling targets, with a 
goal of having high levels of statistical significance for detailed sub-groups within the population. Table 2-1 sampling 
targets and response outcomes.
The business survey was split into two different groups, with one group seeing the baseline questions first and the 
other group seeing the WTP questions first, to ensure that incomplete surveys did not affect one group of questions 
more than another. 
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TABLE 2-1 SURVEY SAMPLING TARGETS AND RESPONSE SUMMARY4 

State Target 
Completes 

Completes 
(Entire Survey) 

Completes 
(Baseline 

Questions) 

Completes  
(WTP Questions) 

Nonresidential Customer Survey 
Stratification: Tariff Group 

Commercial 70 102 110 119 

Residential Customer Survey 
Stratification: single family / multifamily / mobile home, and income-qualified / market rate 

Single Family 70 213 112 101 

Multi-Family 36 68 44 24 

Mobile Home 70 186 95 91 

Total 210 467 251 216 
 
2.1.3 Residential Online Survey 
The residential customer research targeted homeowners and tenants in the following key segments: income-
eligible and market-rate customers, and customers occupying single family, multifamily, and mobile homes. 
Income-eligible was defined by household size as 200% of the federal poverty threshold.  
 
A residential online customer survey collected home characteristics, equipment penetration for key end-
uses/building characteristics, including heating, cooling, water heating, insulation, smart appliances, 
thermostats, major appliances, and electric vehicles – and information on barriers and willingness to adopt a 
range of energy efficient measures at varying incentive levels. Table 2-2 provides the targeted and completed 
residential online surveys. 
 

TABLE 2-2 TARGETED AND COMPLETED RESIDENTIAL SECTOR ONLINE SURVEYS 

Strata Target Sample 
Size 

Total Completed 

Single Family – Market Rate 35 156 

Multifamily – Market Rate 18 52 

Mobile Home – Market Rate 35 117 

Single Family – IQ 35 57 

Multifamily – IQ 18 16 

Mobile Home - IQ 35 69 
 
2.1.4 Business Sector Online Survey 
Primary data collection was also conducted in the nonresidential sector via an online survey with business 
customers. The survey collected business and facility characteristics, as well as equipment penetrations for key 
end-uses, such as lighting, heating, cooling, water heating, refrigeration, thermostats, ventilation, data centers, 
smart strips, EMS, and on-site generation (including solar PV systems). The nonresidential online survey also 
collected information on barriers to energy efficiency and willingness-to-adopt energy efficient measures 

 
4 The survey was split into two groups, one which saw the baseline questions first, and one that saw the WTP questions first. 
Within each group, some respondents completed just the baseline questions, some completed just the WTP questions, and some 
completed both. This explains why the number of completes for baseline and WTP are each individually higher than the number 
of completes for the entire survey. 
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under various incentive offerings. In total, GDS collected survey data from 238 commercial customers, with 
102 fully completing the survey. GDS examined the annual energy consumption data from the survey 
participants and developed a weighting adjustment based on the sample’s customer type relative to the 
Kentucky Power population.

RESIDENTIAL MARKET DATA
The tables below provide some key home and equipment characteristics by market segment.  The results have 
been weighted to align the sample distribution with that of the overall residential population home types for 
Kentucky Power.

Table 2-3 presents some key household and equipment characteristics for the residential sector by Kentucky 
Power housing type and income type. The data presented below includes the average number of units per 
household for occupants, water devices, plug load controls, and key appliances.

TABLE 2-3: KEY HOUSEHOLD AND EQUIPMENT CHARACTERISTICS (AVG # PER HOUSEHOLD)

Total
Single 
Family

Multi-
Family

Mobile 
Home

Market 
Rate

Income 
Qualified

Household Characteristics
Avg. # of Occupants 2.3 2.3 1.8 2.4 2.4 2.2
Avg # of Dishwashers 0.5 0.6 0.3 0.4 0.3 0.6
Avg # of EnergyStar 
Dishwashers 0.4 0.5 0.2 0.2 0.2 0.4

Avg # of Smart 
Plugs/Outlets 0.3 0.3 0.3 0.2 0.2 0.3

Avg # of Refrigerators 1.2 1.3 1.0 1.1 1.2 1.2
Avg # of EnergyStar 
Refrigerators 0.8 0.9 0.6 0.7 0.7 0.8

Avg # of Stand-Alone 
Freezers 0.6 0.7 0.3 0.5 0.5 0.6

Avg # of EnergyStar Stand-
Alone Freezers 0.3 0.4 0.2 0.3 0.3 0.3

Avg # of Thermostats 0.9 1.0 0.8 0.8 0.8 0.9

Table 2-4 provides example summary data by market segment for major residential end-uses. These data 
points of electric heating, water heating, and central air conditioning equipment penetrations help quantify 
the proportion of the population with electricity consuming major equipment types by market segment. In 
addition, the research also provided recent market conditions for remaining efficiency opportunities, such as 
the penetration of smart thermostats, which does not exceed 14% for any market segment.

TABLE 2-4: SELECT RESIDENTIAL MARKET RESEARCH RESULTS FOR KEY END-USES

End-Use Equipment Total Single 
Family

Multi-
Family

Mobile 
Home

Market 
Rate

Income 
Qualified

Water Heating

Electric Water Heating 81% 77% 73% 89% 83% 80%
Heat Pump Water 
Heater

18% 17% 33% 16% 30% 15%
(as a % of electric Water 
Heating)
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End-Use Equipment Total Single 
Family

Multi-
Family

Mobile 
Home

Market 
Rate

Income 
Qualified

Heating

Fuel - Electricity 70% 66% 80% 75% 75% 70%
Fuel - Natural Gas 20% 28% 17% 8% 9% 22%
Fuel - Other 10% 7% 2% 17% 16% 8%
Type - Non-Electric 
Furnace 7% 10% 2% 3% 3% 7%

Type - Heat Pump 48% 53% 35% 45% 44% 48%
Type - Electric Furnace 18% 13% 24% 26% 24% 18%
Type - Other 26% 24% 39% 26% 29% 27%

Cooling Have Central AC 74% 80% 87% 63% 60% 80%

Thermostats Have Smart/Wi-Fi 
Thermostat 10% 14% 2% 5% 4% 10%

DER Electric Vehicle 1% 0% 2% 1% 0% 1%

BUSINESS MARKET DATA
Table 2-5 provides select demographic information in the business sector.

TABLE 2-5 COMMERCIAL BUILDING CHARACTERISTICS

Total
Own 80%
Lease 17%

Manage Building (Lease Only) 51%
Do Not Manage Building (Lease Only) 44%

% of Facilities Built Before 2001 49%
Average Size of Facility (Sq. Ft) 3,145
Occupy Building Year-Round 81%

The penetration of different lighting fixtures in Kentucky Power businesses is shown in Table 2-6. The table also 
includes the % of facilities with different lighting control types as well as % of lighting that is controlled. Table 
2-7 provides example summary data for major end-uses. 

TABLE 2-6: COMMERCIAL SECTOR LIGHTING END-USE CHARACTERISTICS

End Use Equipment Total

Lighting
(% of all Lighting)

Linear Fluorescent 39%
Linear LED 33%
Nonlinear LED 11%
CFL 4%
HID 2%
Incandescent or Halogen 11%

Lighting Controls
Occupancy Sensors 10%
    % of Lighting Controlled 5%
Daylight Dimming 4%
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End Use Equipment Total

    % of Lighting Controlled 1%
Time Controls 7%
    % of Lighting Controlled 3%
Advanced Lighting Controls 7%
    % of Lighting Controlled 5%

TABLE 2-7 COMMERCIAL SECTOR EQUIPMENT PENETRATION ACROSS KEY END-USES

End Use Equipment
Penetration

Total

Heating

Boiler 1%

Furnace 15%

Heat Pump 33%
Electric Resistance 5%
Unit Heater 11%
Infrared 5%

Cooling

Packaged System AC 32%
Split System AC 18%
Heat Pump (Ducted) 28%
Heat Pump (Ductless) 6%
Window or Wall AC 11%

Thermostats
Smart Thermostats 9%
% of Space Controlled by Smart Thermostat 58%

Ventilation

Demand Controlled Ventilation 26%
Vent Hoods 20%

Vent Hoods with Demand Controlled Vent. 44%

Smart Strips Smart Strips (% of All Strips) 45%
Water Heating Electric WH 75%

On-Site Generation
Renewable Energy Generation 0%

Emergency/Backup Generation 100%

ADOPTION CURVE MARKET DATA
In addition to new primary research on building and energy-consuming equipment characteristics in the 
Kentucky Power service area, one of the major objectives of the primary research was to develop survey 
research that could be utilized to develop measure/program adoption curves for estimates of achievable 
potential. Table 2-8 describes the end-uses or categories in which adoption rate estimates were developed for 
energy efficiency, demand response programs, or distributed energy resources by the GDS Team.
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TABLE 2-8 ADOPTION RATE CATEGORIES ANALYZED 

Willingness to 
Participate EE End Uses DR Programs DER 

Residential Customers 

Heating/CAC 
Water Heating 

Major Appliances 
Insulation/Air Sealing 

Thermostat DR5 
Solar PV (Purchase) 

Electric Vehicles 
(EVs) 

Business Customers 

HVAC Equipment 
Water Heating Equip. 

Refrigeration 
Lighting Equipment 

N/A Solar PV (Purchase 
and Lease) 

 
Adoption rate calculations were based on questions which assessed (1) the respondent’s willingness to adopt 
energy efficiency technologies or participate in demand response programs in scenarios with varying levels of 
program support, (2) the magnitude of the respondent’s financial and non-financial barriers to 
adoption/participation. Adoption rates were calculated based on the equation shown below. 
 

EQUATION 2-1 ADOPTION RATE FORMULA FOR FINAL ADOPTION SCORE 

 
 
Direct willingness-to-participate questions are the starting point of measure/program-specific adoption curve 
calculations. For each item, respondents were asked to rate the likelihood that they would purchase the energy 
efficient version of the equipment, or participate in the DR program, at various incentive levels, including no 
incentive and an incentive that covers the full incremental (or total) cost.  
 
Responses to financial and non-financial barrier questions were then used to adjust the preliminary adoption 
score. If “cost” was a consideration to prevent customers from purchasing energy efficient equipment, GDS 
assumed a financial barrier adjustment. The 0% incentive level was reduced by 100%, the 25% incentive level 
was reduced by 80%, the 50% incentive level was reduced by 60%, the 75% incentive level was reduced by 
40%, and the 100% incentive level was reduced by 20%. 
 
If another reason (i.e., lack of knowledge, uncertainty about bill savings, etc.) was a consideration to prevent 
customers from purchasing energy efficient equipment, GDS assumed a non-financial barrier adjustment. The 
0% incentive level was reduced by 50%, the 25% incentive level was reduced by 40%, the 50% incentive level 

 
5 Although the market research sought to understand customer attitudes and WTP in a thermostat DR program, subsequent 
estimates of potential focus on EE savings and do not include DR offerings. 
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was reduced by 30%, the 75% incentive level was reduced by 20%, and the 100% incentive level was reduced 
by 10%. 
 
Last, if the respondent indicated a strong motivation for purchasing an efficient technology or participating in 
a demand response program (i.e. bill savings, progress towards sustainability goals, etc.) then the adjusted 
adoption score was increased. The 0% incentive was increased by 25%, the adjusted adoption rate at the 25% 
incentive level was increased by 66%, the 50% incentive level by 150%. Respondents who indicated a strong 
motivation factor were typically assigned a 100% adoption score at the 75% and 100% incentive levels. 
 
2.4.1 Residential Sector Final Adoption Scores 
Table 2-9 presents the adjusted adoption scores (after financial and non-financial adjustments) for residential 
customers. In general, residential customers indicated a willingness to participate close to 70% to 80% at 100% 
incentive levels, and even some modest level of willingness to participate with 0% incentives.   
 

TABLE 2-9 RESIDENTIAL FINAL ADOPTION SCORES BY INCENTIVE LEVEL 

 
Annual Incentive (% of incremental measure cost) 

0% 25% 50% 75% 100% 
HVAC 18% 36% 52% 66% 80% 
Water Heat 15% 26% 39% 54% 76% 
Insulation/Air Sealing 14% 23% 36% 50% 74% 
Appliances 19% 32% 50% 63% 80% 
Thermostat DR* 21% 33% 47% 58% 64% 
Solar Purchase 6% 14% 29% 50% 75% 
EVs 4% 8% 22% 35% 52% 

*Thermostat DR has incentive levels of $10, $25, $50, $75 and $100/season. 
 
2.4.2 Business Sector Final Adoption Scores 
Table 2-10 presents the adjusted adoption scores (after financial and non-financial adjustments) for Kentucky 
Power nonresidential customers across several end-uses.  
 
In contrast to the residential sector energy efficiency WTP research, the nonresidential WTP survey questions 
incentives were described in the form of payback periods to better align with how purchasing decisions are 
likely to considered. 
 

TABLE 2-10  NONRESIDENTIAL FINAL ADOPTION SCORES BY INCENTIVE LEVEL AND INVESTMENT TYPE  

 Payback Performance (after incentive) 

10 Years 5 Years 3 Years 1 Year 0 Years 

HVAC 24% 38% 50% 60% 66% 

Lighting 27% 43% 52% 64% 73% 

Refrigeration 31% 38% 44% 53% 58% 

Water Heat 30% 37% 46% 55% 62% 

Solar Purchase 21% 33% 46% 56% 62% 

Solar Lease* 12% 29% 46% 55% 61% 
 
*Solar Lease did not use payback period. Instead, an estimation of the monthly lease cost was given based upon monthly average use 
ranges and related solar capacity sizes. 
 
Table 2-11 provides the final adoption scores for solar PV purchasing and/or leasing in the business sector.  
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TABLE 2-11  NONRESIDENTIAL DER FINAL ADOPTION SCORES 

Purchased Solar 
Payback Years 

10 YR 5 YR 3 YR 1 YR 0 YR 
Business 21% 33% 46% 56% 62% 

Solar Lease 
 

0% 25% 50% 75% 100% 
Business 12% 29% 46% 55% 61% 
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3 BASELINE FORECAST

The load forecast is a critical input into Kentucky Power’s 2023 DSM Market Potential Study, having various 
uses in estimation of residential and business sector potential. Therefore, GDS reviewed Kentucky Power’s 
most recently completed load forecast results and documentation to produce the various forecast 
components necessary as inputs into this analysis. This chapter describes the various ways in which the study 
uses the forecast and presents the baseline forecast and segmentation of the C&I classes and describes the 
methodology and data sources used by GDS for the purposes of generating the load forecasts that were used 
in the potential analysis.

ADJUSTMENTS TO THE KENTUCKY POWER LOAD FORECAST
Before assessing the future potential for energy efficiency, demand response, or distributed energy resources 
in the Kentucky Power service area, a few modifications to Kentucky Power’s June 2022-vintage forecast were 
necessary to create an adjusted baseline forecast. These modifications are addressed in more detail below.

3.1.1 Reclassification of Load
The 2022 Kentucky Power C&I sector customer database designates commercial and industrial rate code based 
on current tariff definition. Only using the account type/tariff definition to classify customers caused several 
manufacturing type premises to be classified as commercial (i.e. customers that are commercial rate codes but 
based on their description are manufacturing facilities), and several customers that GDS typically classifies as 
commercial to be classified as industrial, (i.e. a retail service building coded as an industrial account). 

Additionally, the customer dataset identified each business by Standard Industry Code (“SIC”). The SIC was 
utilized to reclassify Kentucky Power C&I sector data. GDS mapped SIC’s to a specified building type and then 
classified the building type as either commercial or industrial. Customers with a building type classified as 
“Industrial Manufacturing” were coded as Industrial customers. All other building types were coded as 
Commercial. While the goal for this analysis is to determine the actual amount of energy sales attributable to 
the commercial and industrial customer classes as a whole, it is only achievable by analyzing individual 
customer data. The result of this reclassification was a shift of approximately 4.5% of industrial sector sales, or 
119,569 MWh, to the commercial sector. This 4.5% shift was then applied to the Kentucky Power base case 
forecasted sales for the commercial and industrial classes. It is important to have accurate energy sales by 
customer class so that specific DSM/EE programs have the correct amount of energy sales eligible for savings.

LOAD FORECAST DISAGGREGATION
The baseline forecasts represent projected total energy sales by class. For the potential studies, it is useful to 
have the class forecasts disaggregated in several different ways. This section presents the forecast 
disaggregation scenarios used by GDS to determine intensity by end-use.

3.2.1 Residential Sector
The residential electric calibration effort led to an end-use intensity breakdown as shown below in Figure 3-1. Overall, 
the GDS Team estimated per home consumption to be 14,827 kWh per year.  The “Heating” end use is the leading 
end-use, followed by the “Other” end use, which includes plug loads such as electronics and miscellaneous small 
appliances. The large share of the “Other” end use reflects the increasing prominence of electronics and other plug-in 
load devices within homes.
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FIGURE 3-1RESIDENTIAL ELECTRIC END-USE BREAKDOWN

3.2.2 C&I Sector
In the C&I sector, disaggregated forecast data provides the foundation for the development of energy 
efficiency potential estimates. GDS received a base case sales forecast from Kentucky Power for the residential, 
commercial and industrial sectors. As noted above, the C&I forecast was adjusted from the base case by using 
SIC information from Kentucky Power to reclassify usage as commercial or industrial. SIC information from 
Kentucky Power, along with Commercial Buildings Energy Consumption Survey (“CBECS”) building type 
consumption tables, was then used to segment the forecast into building types. The forecast was further 
segmented into end-uses by building type using CBECS 2012 end-use survey data. Figure 3-2 provides a 
breakdown of commercial electric sales by building type and industrial sales by sector.6 The industrial sector 
chart includes industry types with more than 1% of total electric sales, while the remaining 3% of sales not 
included in the chart are spread across a myriad of industries.

FIGURE 3-2: COMMERCIALAND INDUSTRIALELECTRIC SALES BREAKDOWN BY BUILDING TYPE

6 “Other” commercial building types include buildings that engage in several different activities, a majority of which are commercial (e.g. 
retail space), though the single largest activity may be industrial or agricultural; “other” also includes miscellaneous buildings that do not 
fit into any other category.
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Figure 3-3 provides an illustration of the leading end-uses across all building types in the commercial sector. 
Lighting, space cooling, and ventilation are the primary end-uses with a significant share of load across most 
building types. Shares of refrigeration and office/computing are often dependent on the type of building, with 
refrigeration loads greatest in food sales and food service while office/computing loads are greatest in offices 
and education.

FIGURE 3-3: COMMERCIAL ELECTRIC END-USE BREAKDOWN BY BUILDING TYPE7

Industrial sales were also segmented by end-use based on the overall distribution of sales by industry type and 
EIA Manufacturing Energy Consumption Survey (“MECS”) data on end-use consumption by industrial segment. 
Figure 3-4 provides a breakdown of the sales by end-use. Overall, the weighted average industrial sales by end-
use in the Kentucky Power service area was roughly 42% Machine Drive, 13% Process Heat, 9% HVAC, 8% 
Compressed Air, 7% Lighting, and 7% Process Refrigeration. The remaining 15% was split between Other 
Process and Other Facility loads.

FIGURE 3-4: INDUSTRIALELECTRIC END-USE BREAKDOWN BY BUILDING TYPE

7 Data labels for segments that contribute less than 5% of the total sector sales were removed to improve figure readability.
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4 ENERGY EFFICIENCY POTENTIAL ANALYSIS

ANALYSIS APPROACH
This section describes the overall methodology utilized to assess the electric energy efficiency potential in the 
Kentucky Power service area. The main objectives of the energy efficiency potential analysis were to estimate 
the technical, economic, maximum, and realistic achievable potential savings from energy efficiency in the 
Kentucky Power service territory; and to quantify these estimates of potential in terms of MWh and MW 
savings, for each level of energy efficiency potential.

4.1.1 Overview of Approach
For the residential sector, GDS utilized a bottom-up approach to the modeling of energy efficiency potential, 
whereby measure-level estimates of costs, savings, and useful lives were used as the basis for developing the 
technical, economic, and achievable potential estimates. The measure data was used to build-up the technical 
potential, by applying the data to each relevant market segment. The measure data allowed for benefit-cost 
screening to assess economic potential, which was in turn used as the basis for achievable potential, taking 
into consideration incentives and estimates of annual adoption rates. For the C&I sector, GDS employed a 
bottom-up/top-down approach. GDS first used a bottom-up approach to estimate measure-level savings, 
costs, and cost-effectiveness, and then converted to a top-down approach by applying measure savings (on a 
percent-basis) to all applicable shares of disaggregated energy load.

4.1.2 Market Characterization
The initial step in the analysis was to gather a clear understanding of the current market segments in the 
Kentucky Power service area. The GDS Team coordinated with Kentucky Power to gather utility sales, customer 
data and existing market research to define appropriate market sectors, market segments, vintages, saturation 
data and end uses. This information served as the basis for completing a forecast disaggregation and market 
characterization of both the residential and nonresidential sectors. 

4.1.2.1 Forecast Disaggregation
As noted in Chapter 3, through the development of the baseline forecasts, the GDS Team produced 
disaggregated forecasts by sector and end-use. The resulting aggregate baseline forecasts were disaggregated
by sector and then further segmented as follows:

Residential. The residential forecast was broken out by housing type between existing income qualified and 
market-rate customers as well as new construction.
Commercial. Typically based on major EIA CBECS business types: retail, warehouse, food sales, office, lodging, 
health, food service, education, assembly, and miscellaneous.
Industrial. As determined by actual load consumption shares and major industry types as defined by EIA’s MECS 
data.

The segmentation analysis was performed by applying Kentucky Power-specific segment and end-use 
consumption shares, derived from Kentucky Power’s customer database and industry code analysis (building 
segmentation), and by EIA Annual Energy Outlook (AEO) and MECS data (end-use segmentation) to forecast 
year sales. Within the residential, commercial, and industrial market segments, the sector level disaggregated 
forecasts were further segmented by the major end uses shown in Table 4-1. 
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TABLE 4-1: ELECTRIC END-USE LOADS 

 C&I 
Residential Commercial Industrial 

Heating Interior Lighting Lighting 
Cooling Exterior Lighting HVAC 

Water Heating Refrigeration Machine Drive 
Cooking Space Cooling Process Heat 

Refrigerator Space Heating Process Cool / Refrigeration 
Freezer Ventilation Other Process 

Dishwasher Water Heating Process – Machine Drive 
Clothes Washer Plug Loads / Office Equipment Other Facility 

Dryer Cooking Compressed Air 
TV Other Water / Wastewater 

Light  Whole Building / Behavioral Whole Building / Behavior 
Miscellaneous   

     
     

 
4.1.2.2 Eligible Opt-Out Customers 
In Kentucky Power’s service territory, industrial customers are assumed to be eligible to opt-out of utility funded electric 
energy efficiency programs. As a result, GDS removed industrial sector customers and sales in the assessment of 
technical, economic, and achievable potential reflected in this report. As a sensitivity (included in the appendix), GDS 
examined the full potential in the C&I sector if these customers were no longer able to opt-out of utility-funded electric 
energy efficiency programs. 
 
4.1.2.3 Building Stock/Equipment Saturation 
To assess the potential electric energy efficiency savings available, estimates of the current saturation of 
baseline equipment and energy efficiency measures are necessary.   
 
4.1.2.3.1 Residential Sector 
For the residential sector, GDS relied on the primary research efforts noted in Chapter 2 of this report. The 
GDS-led market research results allowed for the GDS Team to characterize the baseline and efficiency 
saturations of the residential sector using housing-type specific data. Other data sources included ENERGY 
STAR unit shipment data, and the EIA Residential Energy Consumption Survey data from 2020. The ENERGY 
STAR unit shipment data filled data gaps related to the increased saturation of energy efficient equipment 
across the U.S. in the last decade. 
 
4.1.2.3.2 Business Sector 
For the commercial sector, building stock and equipment saturation data was informed from a combination of 
secondary data from available regional and/or national data, as well as limited primary market research (online 
surveys noted in Section 2). The survey data helped inform select equipment saturation characteristics, 
primarily related to lighting and controls.  
 
EIA regional data, as well as national studies on commercial energy consumption were used to inform 
consumption and equipment stock saturation levels.8 These sources typically informed estimates of base 
equipment saturation for cooking, refrigeration, water heating, plug loads, and other miscellaneous end-uses. 

 
8 Examples of secondary research include: Energy Savings Potential RD&D Opportunities for Commercial Building Appliances. 
2016. DOE and Energy Star Shipment Data. 
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For the industrial sector sensitivity, the analysis employed a top-down analysis at the end-use level. 
Accordingly, it was not critical to disaggregate the industrial sales at a measure-level. Instead, measures were 
developed to estimate savings at a total end-use level. 
 
4.1.2.4 Remaining Factor 
The remaining factor is the proportion of a given market segment that is not yet efficient and can still be 
converted to an efficient alternative. It is the inverse of the saturation of an energy efficient measure, prior to 
any adjustments. In this study, two key adjustments were made to recognize that the energy efficient 
saturation does not always fully represent the state of market transformation. First, while a percentage of 
installed measures may already be efficient, some customers may backslide (i.e. revert to standard 
technologies, or otherwise less efficient alternatives in the future, based on considerations like measure cost, 
availability and customer preferences).  
 
Second, for measures categorized as market opportunity (i.e. replace-on-burnout), the GDS Team assumed 
that in some instances in which an efficient measure is already installed, the burnout or failure of those 
measures would be eligible for inclusion in the estimate of future savings potential. This adjustment assumes 
that some of the market is transformed, and no future savings potential exists, whereas there is also some 
portion of the market which is not transformed and could backslide without the intervention of a Kentucky 
Power program and an incentive. 
 
4.1.3 Measure Characterization 
4.1.3.1 Measure Lists 
The study’s sector-level energy efficiency measure lists were informed by a range of sources including the 
Michigan Energy Measures Database (“MEMD”), the Illinois and Indiana technical reference manuals (“TRMs”), 
current Kentucky Power program offerings, and commercially viable emerging technologies, among others. 
Measure list development was a collaborative effort in which GDS developed draft lists that were shared with 
Kentucky Power and stakeholders. The final measure lists ultimately included in the study reflected the 
informed comments and considerations from the parties that participated in the measure list review process. 
 
In total, GDS considered 303 measure types for this study. Several measures were included with multiple 
permutations to account for different specific market segments, such as different building types, efficiency 
levels, and replacement options. In total, GDS developed 2,067 measure permutations for this study. Each 
permutation was screened for cost-effectiveness under the Total Resource Cost (“TRC”) Test. The parameters 
for cost-effectiveness under the TRC Test are discussed in detail later in Section 4.1.6. 
 

TABLE 4-2: NUMBER OF ELECTRIC MEASURES CONSIDERED FOR THE STUDY 

 # of Measures 
Total # of Measure 

Permutations 
Kentucky Power    
Residential 154 811 
Commercial 123 1,230 
Industrial/Ag 26 26 
Total 303 2,067 

 
4.1.3.2 Emerging Technologies 
GDS considered several specific emerging technologies as part of analyzing future potential. In the residential 
sector, these technologies include several smart technologies, including smart appliances, smart water heater 
(WH) tank controls, smart window coverings, smart TVs, heat pump dryers and smart vents/sensors. In the 
non-residential sector, specific emerging technologies that were considered as part of the analysis include 
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building integrated energy management systems, advanced rooftop controls, variable refrigerant flow heat 
pumps, ozone commercial laundry, Q-Sync motors for refrigeration, advanced lighting controls, power 
distribution equipment upgrades, server virtualization, and escalator motor controls. While this is likely not an 
exhaustive list of possible emerging technologies over the next twenty years it does consider many of the 
known technologies that are available today but may not yet have widespread market acceptance and/or 
product availability. 
 
In addition to these specific technologies, GDS acknowledges that there could be future opportunities for new 
technologies as equipment standards improve and market trends occur. While this analysis does not make any 
explicit assumption about unknown future technologies, the methodology assumes that subsequent 
equipment replacement that occurs over the course of the 20-year study timeframe, and at the end of the 
initial equipment’s useful life, will continue to achieve similar levels of energy savings, relative to improved 
baselines, at similar incremental costs.  
 
4.1.3.3 Assumptions & Sources 
A significant amount of data is needed to estimate the electric savings potential for individual energy efficiency 
measures or programs across the residential and nonresidential customer sectors. GDS utilized data specific to 
Kentucky Power to the extent possible. GDS used the most recent Kentucky Power program planning documents, the 
Michigan Energy Measures Database, and the Indiana and Illinois technical reference manuals for a large amount of 
the data requirements. Additional source documents included American Council for an Energy-Efficient Economy 
(ACEEE) research reports covering topics like emerging technologies. 
 
Measure Savings: GDS relied on the Illinois TRM and the MEMD to inform calculations supporting estimates of annual 
measure savings as a percentage of base equipment usage. For custom measures and measures not included in the 
MEMD, GDS estimated savings from a variety of sources, including:  

IN TRM, and other regional/state TRMs 
Secondary sources such as the ACEEE, Department of Energy (DOE), EIA, ENERGY STAR©, and other technical 
potential studies 

 
Measure Costs: Measure costs represent either incremental or full costs. These costs typically include the incremental 
cost of measure installation, when appropriate based on the measure definition. For purposes of this study, nominal 
measure costs held constant over time.  
 
GDS obtained measure cost estimates primarily from the Illinois TRM and the MEMD. GDS also used the 
following supplementary data sources:  

IN TRM, and other regional/state TRMs 
Secondary sources such as the ACEEE, ENERGY STAR, and NREL 

 
Costs and savings for new construction and replace on burnout measures were calculated as the incremental 
difference between the code minimum equipment and the energy efficiency measure. This approach was utilized 
because the consumer must select an efficiency level that is at least the code minimum equipment when purchasing 
new equipment. The incremental cost is calculated as the difference between the cost of high efficiency and standard 
efficiency (code compliant) equipment. However, for retrofit or direct install measures, the measure cost was the “full” 
cost of the measure, as the baseline scenario assumes the consumer would not make energy efficiency improvements 
in the absence of a program. In general, the savings for retrofit measures are calculated as the difference between the 
energy use of the removed equipment and the energy use of the new high efficiency equipment (until the removed 
equipment would have reached the end of its useful life).  
 
Measure Life: Measure life represents the number of years that energy using equipment is expected to 
operate. GDS obtained measure life estimates from the Illinois TRM and the MEMD, as well as:  
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IN TRM, and other regional/state TRMs 
Manufacturer data 
Savings calculators and life-cycle cost analyses 

 
All measure savings, costs, and useful life assumption sources are documented in the Appendices volume of this report. 
 
4.1.3.4 Treatment of Codes & Standards 
By law, the DOE is expected to review each national appliance standard every six years and publish either a 
proposed rule to update the standard or determine that no change to the existing standard is needed. The 
analysis is not intended to predict how or when energy codes and standards will change over time. Therefore, 
there are only limited known improvements to federal codes and standards to reasonably account for in this 
analysis.  
 
4.1.3.5 Net to Gross 
All estimates of technical, economic, and achievable potential, as well as measure level cost-effectiveness 
screening were conducted in terms of gross savings to reflect the absence of program design considerations in 
these phases of the analysis.  The impacts of free-riders (participants who would have installed the high 
efficiency option in the absence of the program) and spillover customers (participants who install efficiency 
measures due to program activities, but never receive a program incentive) were considered in the 
development of program potential (Chapter 5). 
 
4.1.4 Types of Potential 
This section reviews the types of potential analyzed in this report, as well as some key methodological considerations 
in the development of technical, economic, and achievable potential.   
 
The first two types of potential, technical and economic, provide a theoretical upper bound for energy savings 
from energy efficiency measures. Still, even the best-designed portfolio of programs is unlikely to capture 100% 
of the technical or economic potential. Therefore, achievable potential attempts to estimate what savings can 
be realistically achieved through market interventions, when it can be captured, and how much it would cost 
to do so. Figure 4-1 illustrates the types of energy efficiency potential considered in this analysis. 
 

FIGURE 4-1 TYPE OF ENERGY EFFICIENCY POTENTIAL9 

Not Technically 
Feasible TECHNICAL POTENTIAL 

Not Technically 
Feasible 

Not Cost  
Effective ECONOMIC POTENTIAL 
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Effective Market Barriers MAXIMUM ACHIEVABLE 

POTENTIAL 

Not Technically 
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Not Cost  
Effective Market Barriers Partial 

Incentives 

REALISTIC 
ACHIEVABLE 
POTENTIAL 

 
 
 

 
9 Reproduced from “Guide to Resource Planning with Energy Efficiency.” November 2007. US Environmental Protection Agency (EPA). 
Figure 2-1. Modified to depict the additional levels of achievable and program potential included in this study. 

Exhibit BLN-1 
Page 27 of 123



KENTUCKY POWER 2023Market Potential Study

prepared by GDS ASSOCIATES INC ●

4.1.5 Technical Potential
Technical potential is the theoretical maximum amount of energy use that could be displaced by efficiency, 
disregarding all non-engineering constraints such as cost-effectiveness and the willingness of end users to adopt the 
efficiency measures. Technical potential is only constrained by factors such as technical feasibility and applicability of 
measures. Under technical potential, GDS assumed that 100% of new construction and market opportunity measures 
are adopted as those opportunities become available (e.g., as new buildings are constructed, they immediately adopt 
efficiency measures, or as existing measures reach the end of their useful life). For retrofit measures, implementation 
was assumed to be resource constrained and that it was not possible to install all retrofit measures all at once. Rather, 
retrofit opportunities were assumed to be replaced incrementally until 100% of stock was converted to the efficient 
measure over a period of no more than 15 years. 

The core equation used in the residential sector energy efficiency technical potential analysis for each individual 
efficiency measure is shown in Equation 4-1 below. The C&I sector employs a similar analytical approach.

EQUATION 4-1 CORE EQUATION FOR RESIDENTIAL SECTOR TECHNICAL POTENTIAL

Where…
Base Case Equipment End-Use Intensity = the electricity used per customer per year by each base-case technology 
in each market segment. In other words, the base case equipment end-use intensity is the consumption of the 
electrical energy using equipment that the efficient technology replaces or affects. 

Saturation Share = the fraction of the end-use electrical energy that is applicable for the efficient technology in a 
given market segment. For example, for residential water heating, the saturation share would be the fraction of all 
residential electric customers that have electric water heating in their household.

Remaining Factor = the fraction of equipment that is not considered to already be energy efficient. To extend the 
example above, the fraction of electric water heaters that is not already energy efficient.

Feasibility Factor = (also functions as the applicability factor) the fraction of the applicable units that is technically 
feasible for conversion to the most efficient available technology from an engineering perspective (e.g., it may not 
be possible to install heat pump water heaters in all homes because of space limitations).

Savings Factor = the percentage reduction in electricity consumption resulting from the application of the efficient 
technology.

4.1.5.1 Competing Measures & Interactive Effects Adjustments
GDS prevents double-counting of savings, and accounts for competing measures and interactive savings 
effects, through three primary adjustment factors:

Baseline Saturation Adjustment. Competing measure shares are factored into the baseline saturation estimates.  For 
example, nearly all homes can receive insulation. To account for this, GDS’ analysis used multiple measure 
permutations that account for varying impacts of different heating/cooling combinations and baseline saturations 
were applied to reflect the proportions of households with each heating/cooling combination.

Applicability Factor Adjustment. Combined measures into measure groups, where total applicability factor across 
measures is set to 100%. For example, homes cannot receive a programmable thermostat, connected thermostat, and 
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smart thermostat. In general, the models assign the measure with the most savings the greatest applicability factor in 
the measure group, with competing measures picking up any remaining share. 

Interactive Savings Adjustment. As savings are introduced from select measures, the per-unit savings from other 
measures need to be adjusted (downward) to avoid over-counting. The analysis typically prioritizes market opportunity 
equipment measures (versus retrofit measures that can be installed at any time). For example, the savings from a smart 
thermostat are adjusted down to reflect the efficiency gains of installing an efficient air source heat pump.  
 
4.1.6 Economic Potential 
Economic potential refers to the subset of the technical potential that is economically cost-effective (based on 
screening with the TRC Test) as compared to conventional supply-side energy resources. 
 
4.1.6.1 TRC Test & Incentive Levels 
The economic potential assessment included a screen for cost-effectiveness using the TRC Test at the measure level. 
In the Kentucky Power territory, the TRC Test considers electric energy, capacity, and transmission & distribution (T&D) 
savings as benefits, and either incremental or full measure cost as the cost. Consistent with application of economic 
potential according to the National Action Plan for Energy Efficiency, the measure level economic screening does not 
consider non-incentive/measure delivery costs (e.g. admin, marketing, evaluation etc.) in determining cost-
effectiveness.10  
 
Apart from the low-income segment of the residential sector, all measures were required to have a TRC benefit-cost 
ratio greater than 1.0 to be included in economic potential and all subsequent estimates of energy efficiency potential. 
Low-income measures were not required to be cost-effective. 
 
In the residential sector, incentives by program ranged from 50% to 100%. In the non-residential sector, incentives 
were assumed to represent 40% of the incremental measure cost.  These incentive levels were selected so that the 
estimated incentive costs aligned with benchmarked data from EIA Form 861 reports filed by other national utilities 
related to incentive and non-incentive spending, as well as general industry experience. 
 
4.1.6.2 Avoided Costs 
Avoided energy supply costs are used to assess the value of energy savings. Avoided cost values for electric energy, 
electric capacity, and avoided T&D were provided by Kentucky Power as part of an initial data request.  Electric energy 
is based on an annual system marginal cost. For years outside of the avoided cost forecast timeframe, future year 
avoided costs are escalated by the rate of inflation. 
 
Kentucky Power provided the GDS Team with monthly on and off-peak avoided energy costs.  GDS used this data to 
create 8,760 avoided cost values for each forecast year. GDS then applied these avoided costs to the 8,760 savings 
from each measure based on assigned end-use load shapes11 to determine the value of measures that save more 
energy during peak periods than those that might saving during off-peak periods. In addition, the avoided capacity and 
T&D avoided costs were applied to the estimated coincident peak demand savings for each measure. 
 
4.1.7 Achievable Potential 
Achievable potential is the amount of energy that can realistically be saved given various market barriers. 
Achievable potential considers real-world barriers to encouraging end users to adopt efficiency measures; the 
non-measure costs of delivering programs (for administration, marketing, analysis, and EM&V); and the 
capability of programs and administrators to boost program activity over time. Barriers include financial, 

 
10 National Action Plan for Energy Efficiency: Understanding Cost-Effectiveness of Energy Efficiency Programs. Note: Non-
incentive delivery costs are included in the assessment of achievable potential. 
11 End-use load shapes were derived from building energy simulation models created by housing type and building type, specific 
to the KPCo service area. 
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customer awareness and WTP in programs, technical constraints, and other barriers the “program 
intervention” is modeled to overcome. Additional considerations include political and/or regulatory 
constraints. The potential study evaluated three achievable potential scenarios: 

MAP estimates achievable potential on paying incentives equal to up to 100% of measure incremental costs and 
aggressive adoption rates.12 
RAP estimates achievable potential with Kentucky Power paying incentive levels (as a percentage of incremental 
measure costs) that are consistent with industry standard levels but is not constrained by any previously 
determined spending levels. 
Program potential provides an estimate of the savings potential that could be achieved with potential 
improvements to the existing electric energy efficiency program portfolio. The scenario leverages the RAP 
estimates as well as additional program design considerations.13 

 
4.1.7.1 Market Adoption Rates 
GDS assessed achievable potential on a measure-by-measure basis. In addition to accounting for the natural 
replacement cycle of equipment in the achievable potential scenario, GDS estimated measure specific 
maximum adoption rates that reflect the presence of possible market barriers and associated difficulties in 
achieving the 100% market adoption assumed in the technical and economic scenarios.  
 
The initial step was to assess the long-term market adoption potential for energy efficiency technologies. Due 
to the wide variety of measures across multiple end-uses, GDS employed varied measure and end-use-specific 
ultimate adoption rates versus a singular universal market adoption curve. These long-term market adoption 
estimates were based on Kentucky Power-specific WTP market research. The Kentucky Power-specific 
research included questions to residential homeowners and nonresidential facility managers regarding their 
perceived willingness to purchase and install energy efficient technologies across various end uses and 
incentive/payback performance levels. This research is discussed in additional detail in Section 2.4. 
 
One caveat to this approach is that the WTP adoption score is a simple function of incentive levels and/or 
payback performance. There are other factors that may influence a customer’s willingness to purchase an 
energy efficiency measure. For example, increased marketing and education programs can have a critical 
impact on the success of energy efficiency programs.  To recognize that the maximum achievable potential 
could increase current program awareness, we included an awareness adjustment factor to increase (by 15%) 
the estimated long-term adoption levels compared to the realistic achievable potential. 
  
GDS utilized likelihood and willingness-to-participate data to estimate the long-term market adoption potential 
for both the maximum and realistic achievable scenarios. Table 4-3 presents the long-term market adoption 
rates at varied incentive levels used for the residential sector. Most end-uses are based on the WTP primary 
market research. Last, GDS adjusted the Kentucky Power-specific adoption curves to reflect observed 
differences in WTP between the income-qualified and market-rate customers. 
 

TABLE 4-3 RESIDENTIAL LONG-TERM MARKET ADOPTION RATES AT DISCRETE INCENTIVE LEVELS 

End Use 0% 
Incentive 

25% 
Incentive 

50% 
Incentive 

75% 
Incentive 

100% 
Incentive 

Heat/Cool Equip 18% 36% 52% 66% 80% 

Water Heat 15% 26% 39% 54% 76% 

Shell (insulation/sealing) 14% 23% 36% 50% 74% 

 
12 ibid. 
13 See Chapter 5 for more information about Program Potential 
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End Use 0% 
Incentive

25% 
Incentive

50% 
Incentive

75% 
Incentive

100% 
Incentive

Appliances 19% 32% 50% 63% 80%

Thermostat DR 21% 33% 47% 58% 64%

Solar 6% 14% 29% 50% 75%

EVs 4% 8% 22% 35% 52%

Table 4-4 presents the long-term market adoption rates used in the nonresidential sector. Again, the adoption scores 
were primarily informed by the Kentucky Power-specific WTP research.  GDS included a 20-year payback performance 
level to reflect reduced adoption rates for measures with extremely long payback performance levels. The 20-year 
payback performance was set to 2/3rd of the 10-year level. All remaining end-uses were typically mapped to the HVAC
and/or Lighting end-uses.

TABLE 4-4 NONRESIDENTIAL LONG-TERM MARKET ADOPTION RATES AT DISCRETE PAYBACK INTERVALS

End-Use
20 Year 
Payback 
Period

10 Year 
Payback 
Period

5 Year 
Payback 
Period

3 Year 
Payback 
Period

1 Year 
Payback 
Period

0 Year 
Payback 
Period

Lighting 18% 27% 43% 52% 64% 73%

HVAC 16% 24% 38% 50% 60% 66%
Refrigeration 20% 31% 38% 44% 53% 58%
Water Heat 20% 30% 37% 46% 55% 62%

Other 18% 27% 43% 52% 64% 73%

GDS then estimated initial year adoption rates by reviewing the current saturation levels of efficient technologies and 
(if necessary) calibrating the estimates of 2023 annual potential to recent historical levels achieved by Kentucky Power’s 
current DSM portfolio.

4.1.7.2 Non-Incentive Costs
Consistent with National Action Plan for Energy Efficiency (NAPEE) guidelines14, utility non-incentive costs were 
included in the overall assessment of cost-effectiveness at the RAP scenario. Non-incentive costs were levels and set 
at:

$0.0641 to $0.43 per first year kWh saved for non-low-income measures
$0.95 per first year kWh saved for low-income program measures
$0.080 per first year kWh saved for Commercial & Prescriptive Programs

Non-incentive costs were then escalated annually at the rate of inflation.15

RESIDENTIAL ENERGY EFFICIENCY POTENTIAL FINDINGS
Figure 4-2 provides the technical, economic, MAP and RAP results for the 3-year, 10-year, and 20-year 
timeframes. The cumulative annual 3-year technical potential is 11% of forecasted sales, and the economic 
potential is 9% of forecasted sales. The cumulative annual 3-year MAP is 1.8% and the RAP is 1.1%, as a 

14 National Action Plan for Energy Efficiency (2007). Guide for Conducting Energy Efficiency Potential Studies. Prepared by 
Optimal Energy.  This study notes that economic potential only considers the cost of efficiency measures themselves, ignoring 
programmatic costs. Conversely, achievable potential should consider the non-measures costs of delivering programs. Pg. 2-4.
15 As noted earlier in the report, measure costs and utility incentives were not escalated over the 20-year analysis timeframe to 
keep those costs constant in nominal dollars.
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percentage of forecasted sales. Over the duration of the study timeframe the technical and economic potential 
rise to 39% and 32% of forecasted sales, respectively. This indicates that a large portion of the technical 
potential is cost-effective. The MAP and RAP rise respectively to 17% and 11% of forecasted sales over the 
study timeframe. The gap between economic potential and MAP/RAP represents market barriers to 
prospective program participants, both financial and non-financial, to achieving the full amount of economic 
potential.

FIGURE 4-2: OVERVIEW OF RESIDENTIAL POTENTIAL

4.2.1 Technical/Economic Potential
Table 4-5 provides cumulative annual technical and economic potential results across the 2024-2028 (Years 1-
5) timeframe, as well as for 2033 (10th-year) and 2043 (20th-year). The technical potential is more than 
331,000 MWh by 2028 and rises to more than 666,000 MWh by 2043. Economic potential rises to more than 
257,000 MWh by 2028. Technical potential summer peak demand savings reaches 244 MW by 2043 and winter 
peak demand savings reaches approximately 92 MW by 2043.

TABLE 4-5 TECHNICAL & ECONOMIC RESIDENTIAL POTENTIAL
2024 2025 2026 2027 2028 2033 2043

Energy (MWh)
Technical 80,186 148,426 213,737 273,226 331,127 556,225 669,750

Economic 62,830 114,649 165,380 213,193 259,990 453,759 556,751
Summer Demand (MW)
Technical 27.5 52.9 77.8 97.9 117.6 197.4 224.5

Economic 19.1 36.6 53.8 68.8 83.6 146.2 169.7

Winter Demand (MW)
Technical 11.2 20.8 30.0 38.4 46.6 78.1 96.3

Economic 8.9 16.2 23.3 29.9 36.3 62.5 77.9

Figure 4-3 shows a comparison of the technical and economic potential (20-year) by end use. HVAC Equipment 
is the leading end-use among technical and economic potential, followed by Water Heating, Lighting, Building 
Shell and Appliances.
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FIGURE 4-3: 20-YR RESIDENTIAL TECHNICAL & ECONOMIC POTENTIAL, BY END-USE

4.2.2 Achievable Potential
Figure 4-4 provides the MAP and RAP across the 20-yr timeframe of the study. The green and red bars provide 
the respective incremental annual MAP and RAP in MWh per year energy savings. The blue and orange lines 
provide the corresponding cumulative annual MAP and RAP as a percent of forecasted annual sales. The MAP 
rises to 17% by 2043, and the RAP rises to 11%.

FIGURE 4-4: OVERVIEW OF RESIDENTIAL POTENTIAL – RAP 2043

Figure 4-5 provides a breakdown of the RAP potential in 2043 across end-uses and home type/income type
segments. HVAC Equipment is the leading end-use, accounting for 27% of the total. Water Heating, Shell, 
Lighting, Appliances, and Behavioral account for an additional 71% of the RAP. Among home types/income 
types, 29% of the potential is from the single-family (“SF”) non-low-income (“NLI”) segment, with an additional 
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35% of the potential from the SF-LI segment. The remaining 36% of the potential comes from the mobile home 
(“MH”) and multifamily (“MF”) segments across both all income types.

FIGURE 4-5: RESIDENTIAL POTENTIAL BY END-USE AND HOME/INCOME TYPE – RAP 2043

Table 4-6 provides incremental and cumulative annual energy and demand savings for MAP and RAP across 
the next five years as well as over the 10-yr and 20-yr time horizons. Incremental RAP energy savings range 
from 6,0600 MWh in 2024 to 21,000 MWh by 2043, and cumulative RAP energy savings rise to more than 
194,000 MWh by 2043. Cumulative annual RAP summer peak demand reaches 68 MW by 2043 and cumulative 
annual RAP winter peak demand reaches 28 MW by 2043.

TABLE 4-6 RESIDENTIAL MAP & RAP POTENTIAL 
2024 2025 2026 2027 2038 2033 2043

Incremental Annual Energy (MWh)
MAP 9,726 11,750 13,671 15,955 17,910 26,192 31,144
RAP 6,006 7,315 8,603 10,097 11,483 17,688 21,330
Incremental Annual Summer Peak 
Demand (MW)
MAP 3.2 3.9 4.4 5.3 5.8 8.6 10.0
RAP 2.0 2.5 2.8 3.4 3.7 5.6 6.5
Incremental Annual Winter Peak 
Demand (MW)
MAP 1.4 1.8 2.1 2.4 2.7 4.0 4.5
RAP 0.9 1.1 1.2 1.5 1.7 2.5 2.9
Cumulative Annual Energy (MWh)

MAP 9,726 20,965 33,922 48,559 64,779 161,403 295,799
RAP 6,006 12,907 20,941 30,121 40,408 103,490 194,722
Cumulative Annual Summer Peak 
Demand (MW)
MAP 3.2 7.1 11.4 16.2 21.5 53.6 100.3
RAP 2.0 4.4 7.2 10.3 13.7 35.3 67.9
Cumulative Annual Winter Peak 
Demand (MW)
MAP 1.4 3.1 5.1 7.3 9.8 24.4 44.2
RAP 0.9 1.9 3.0 4.4 5.9 15.0 27.5
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COMMERCIAL ENERGY EFFICIENCY POTENTIAL
Figure 4-6 provides the technical, economic, MAP and RAP results for the 3-year, 10-year, and 20-year 
timeframes. The cumulative annual 3-year technical potential is 8% of forecasted commercial sales, and the 
economic potential is 6% of forecasted commercial sales. The cumulative annual 3-year MAP is 3.0% and the 
RAP is 2.3%, as a percentage of forecasted commercial sales. Over the duration of the study timeframe the 
technical rises to 28% and economic potential rises to 20% of forecasted commercial sales. The MAP and RAP 
rise respectively to 15% and 12% of forecasted sales over the study timeframe. The gap between economic 
potential and MAP/RAP represents market barriers to prospective program participants, both financial and 
non-financial, to achieving the full amount of economic potential.

FIGURE 4-6: OVERVIEW OF COMMERCIAL POTENTIAL

4.3.1 Technical/Economic Potential
Table 4-7 provides cumulative annual technical and economic potential results across the 2024-2028 (Years 1-
5) timeframe, as well as for 2033 (10th-year) and 2043 (20th-year). The technical potential is just above 230,000
MWh by 2028 and rises to more than 490,000 MWh by 2043. Economic potential rises to nearly 360,000 MWh 
by 2043 as well. Summer peak demand savings associated with technical potential reaches 101 MW by 2043
and winter peak demand savings reach approximately 48 MW by 2043.

TABLE 4-7 TECHNICAL & ECONOMIC COMMERCIAL POTENTIAL
2024 2025 2026 2027 2028 2033 2043

Energy (MWh)
Technical 43,541 90,256 138,295 186,119 232,533 416,505 490,105
Economic 32,833 67,950 103,914 139,507 173,783 306,552 358,764
Summer Demand (MW)
Technical 7.7 16.3 25.3 34.6 43.7 83.1 101.4
Economic 4.8 9.9 15.3 20.8 26.1 47.2 55.8
Winter Demand (MW)
Technical 4.5 9.3 14.2 19.0 23.6 41.4 47.9
Economic 3.7 7.7 11.7 15.7 19.6 34.5 40.6
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Figure 4-7 shows a comparison of the technical and economic potential (20-year) by end use. HVAC and 
Lighting are the leading end-use among technical and economic potential. Plug Loads, Whole Building and
Refrigeration savings also account for significant technical and economic potential.

FIGURE 4-7: 20-YR COMMERCIAL TECHNICAL & ECONOMIC POTENTIAL, BY END-USE

4.3.2 Achievable Potential
Figure 4-8 provides the MAP and RAP across the 20-yr timeframe of the study. The green and red bars provide 
the respective incremental annual MAP and RAP in MWh per year energy savings. The green and orange lines 
provide the corresponding cumulative annual MAP and RAP as a percent of forecasted annual commercial 
sector sales. The MAP rises to 15% by 2043, and the RAP rises to 12% of forecasted commercial sales.

FIGURE 4-8: OVERVIEW OF COMMERCIAL POTENTIAL – RAP 2043

0 50,000 100,000 150,000 200,000 250,000

Compressed Air

Cooking

HotWater

HVAC

Lighting

Miscellaneous

Motors

Plug Loads Office

Refrigeration

Whole Building

Cumulative Annual MWh Savings

Economic

Technical

0.0%

2.0%

4.0%

6.0%

8.0%

10.0%

12.0%

14.0%

16.0%

18.0%

0

5,000

10,000

15,000

20,000

25,000

Cu
m

ul
at

iv
e 

An
nu

al
 S

av
in

gs
 a

s a
 %

 o
f S

ec
to

r 
Sa

le
s

In
cr

em
en

ta
l A

nn
ua

l M
W

h

MAP (MWh) RAP (MWh)

Cum. Ann. MAP (% of Sales) Cum. Ann. RAP (% of Sales)

Exhibit BLN-1 
Page 36 of 123



KENTUCKY POWER 2023Market Potential Study

prepared by GDS ASSOCIATES INC ●

Figure 4-9 provides a breakdown of the RAP potential in 2043 across commercial end-uses and building type 
market segments.16 In the RAP scenario, Lighting and HVAC account for over 50% of the potential. Across 
building types, Education (16%), Health (19%), Office (19%), and Retail (10%) account for about two-thirds of 
the potential. Assembly (3%), Food Sales (8%), Food Service (6%), Lodging (2%), and Warehouse (3%) combine 
for about one-quarter of the potential. The remaining “Other” building types represent 14% of the achievable 
potential.

FIGURE 4-9: COMMERCIAL POTENTIAL BY END-USE AND BUILDING TYPE – RAP 2043

Table 4-8 provides incremental and cumulative annual commercial sector energy and demand savings for MAP 
and RAP across the next five years as well as over the 10-yr and 20-yr time horizons. Incremental RAP energy 
savings begin at roughly 12,800 MWh in 2024 followed by a steady increase over the remainder of the first 
decade of the timeframe, with savings trailing off in the second decade. Commercial lighting savings become 
increasingly difficult to sustain. Cumulative RAP energy savings rise to approximately 200,000 MWh by 2043. 
Cumulative annual RAP summer peak demand reaches 30 MW by 2043 and cumulative annual RAP winter 
peak demand reaches 23 MW by 2043.

TABLE 4-8 COMMERCIAL SECTOR MAP & RAP POTENTIAL 
2024 2025 2026 2027 2038 2033 2043

Incremental Annual Energy (MWh)
MAP 16,637 18,442 19,227 19,716 20,158 21,046 13,717
RAP 12,770 14,038 14,506 14,729 14,933 15,448 9,986
Incremental Annual Summer Peak 
Demand (MW)
MAP 2.2 2.5 2.7 2.9 3.0 3.5 2.2
RAP 1.6 1.8 1.9 2.1 2.2 2.5 1.6
Incremental Annual Winter Peak 
Demand (MW)
MAP 1.9 2.1 2.2 2.3 2.3 2.3 1.6
RAP 1.5 1.6 1.7 1.7 1.7 1.7 1.1
Cumulative Annual Energy (MWh)

MAP 16,637 35,080 54,306 73,877 93,654 193,732 272,761
RAP 12,770 26,808 41,314 55,945 70,599 143,892 203,158

16 Segments with less than 3% of total end-use or building type share do not display a data label (%) in pie-charts to improve 
readability of data.
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2024 2025 2026 2027 2038 2033 2043 

Cumulative Annual Summer Peak 
Demand (MW)               

MAP 2.2 4.7 7.3 10.2 13.1 28.9 41.9 
RAP 1.6 3.4 5.4 7.4 9.5 20.7 30.1 
Cumulative Annual Winter Peak 
Demand (MW)               

MAP 1.9 4.0 6.3 8.5 10.8 22.1 31.0 
RAP 1.5 3.1 4.8 6.5 8.2 16.6 23.4 
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5 PROGRAM DESIGN
The GDS Team conducted research and analysis to provide a recommendation for Kentucky Power to consider as 
potential improvements to their electric energy efficiency program portfolio. The primary objective is to expand energy 
efficiency for all customers with specific emphasis on low and moderate level income residential customers. The GDS 
Team combined market research of regional peer electric energy efficiency programs with the realistic potential 
outcomes from the marker potential assessment, in addition to current industry trends and best practices. This activity 
was not a comprehensive portfolio optimization analysis, instead priorities focused on energy efficiency offerings for 
all customers. There may be additional factors beyond the scope of this analysis that would make certain 
considerations presented here infeasible for Kentucky Power to pursue or concepts that need to be tested with actual 
market conditions.

ANALYSIS APPROACH
The GDS Team sought to gather insight into the latest industry trends and best practices by reviewing literature (e.g., 
industry association trends report, conference papers, government agency white papers, evaluation reports, and DSM 
plans), as well as data associated with the program portfolios offered by peer utilities. Outcomes from the MPS market 
research and initial modeling outputs, as well as input from prior Kentucky PowerCommission Orders were considered 
in the analysis. 

Guiding principles for the analysis were to: 
Identify cost-effective program opportunities (>1.0 TRC) that can deliver electric energy efficiency savings 
identified in the market potential study;
Look for opportunities to shape a portfolio that exhibits characteristics identified as optimal for advancing the long-
term success of energy efficiency markets; and
Consider objectives Kentucky Power highlighted in its most recent DSM Plan filings. 

5.1.1 Market Research
As Kentucky Power’s current program offerings are limited to a single residential low-income program coordinated 
through eastern Kentucky community action agencies, the GDS Team established a framework for determining new 
programs through industry best practices and benchmarking of regional energy-efficiency programs.

ACEEE’s Utility Energy Efficiency Scorecard served as a key reference for identifying DSM program characteristics that 
look beyond the basic components of high impact energy savings and cost-effectiveness. ACEEE’s Scorecard ranks DSM 
programs based on a variety of characteristics, recognizing that many factors shape the context for what a utility can 
offer, as well as the range of benefits a program may provide. Characteristics identified as important for utility energy 
efficiency portfolios include:17

Comprehensive – serving the full spectrum of customer needs and end uses.
Responsive to market changes - including emerging program areas and strategies that address major or growing 
end uses. 
Innovative and engaging - bringing in new technologies and strategies.
Simple, accessible, and hassle free - to maximize customer participation. 
Tailored - to meet the unique needs of different customers and offering incentives at the most effective point in 
the supply chain for a given market.

17 ACEEE 2020 Utility EE Scorecard, see “Practices of Leading Energy-Saving Utilities,” p. 91.
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The GDS Team selected several utilities for benchmarking comparison based on a combination of proximate geography 
and availability of granular measure-level data. For each of the comparison utilities, the GDS Team assembled data 
regarding program and measure offerings, incentives levels, and non-incentive program expenditures, as well as 
program cost-effectiveness. Data sources included DSM Plan filings, evaluation reports, program websites, and other 
sources where available. Energy-efficiency utility operated program research included:

AEP Appalachian Power (West Virginia and Virginia)
AEP Indiana Michigan (Indiana and Michigan)
Duke Energy (Kentucky and North Carolina)
East Kentucky Power Cooperative (Kentucky)
Louisville Gas and Electric Company (Kentucky)
First Energy West Penn Power (Pennsylvania)

The outcome of this market research was to identify candidate program archetypes with basic program go-to-market 
strategies and incentives, e.g. rebates, direct-install, marketplace, etc. for Kentucky Power’s service territory. 

5.1.2 Program Analysis
The GDS Team utilized a program planning tool to construct a bottom-up portfolio to estimate savings forecasts, 
budgets, and cost effectiveness for the proposed Kentucky Power energy efficiency programs. Forecasts and 
parameters at the individual measure level are derived from the realistic achievable scenario outcomes including 
forecasted participation, energy savings, incremental costs, and incentives. Measures with a cost effectiveness results 
greater than 0.85 were identified as candidate measures for program archetype assignment.  Individual measure 
permutations are bundled together prior to assignment to candidate program archetype. Program measure forecasts 
and incentives are reassessed within a program archetype. Program and portfolio cost effectiveness is assessed with 
final measures and expected program non-incentive costs. Budgets and participation are forecasted over five years. 
Additional considerations are given to non-administrative, or cross-cutting costs at the portfolio level when they cannot 
be attributed to a single program.

The program potential scenario simulates the expected program outcomes in forecasted years by including the 
following factors informed by best practice research:

Program Net-to-Gross values (NTG)
o Low-income programs utilize 1.0
o New program offerings are defaulted to 0.8

Incentive levels and structures
Program non-incentive costs (administrative)
Historical participation and spending in the Targeted Energy Efficiency program

The GDS Team recognizes the limitations of this secondary market research and analysis, understanding there could 
be factors which could limit the applicability of these considerations. The GDS Team would recommend that Kentucky 
Power gather program costs and measure details through detailed bottom-up labor estimates or market 
implementation contractors and vendors to validate these findings.  Additionally, markets in the Kentucky Power
service territorymay not react immediately and/or the program may requiretimeto mature operations; consequently, 
some of these forecasts should have cost effectiveness assessed after several years.

PROGRAM POTENTIAL RESULTS
Market research and accompanying analysis result in program potential as a subset of the cost-effective realistic 
achievable potential. Recommendations are based on general portfolio budget constraints, Kentucky Powerapplicable 
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program concepts, and expected participation.  A general 5-year portfolio plan was developed with focus on the three-
year period 2024 – 2026, expecting to align with a regulatory DSM program filing period.18

5.2.1 Portfolio
Figure 5-1 and Figure 5-2 summarize the proposed program potential budgets and expected energy savings. It’s
notable that Kentucky Power’s program budgets ranged between $250,000 - $300,000 from 2019 through 2022.

FIGURE 5-1: FIVE-YEAR ENERGY EFFICIENCY PORTFOLIO BUDGET EXPENDITURE FORECAST

FIGURE 5-2: FIVE-YEAR ENERGY EFFICIENCY PORTFOLIO ENERGY SAVINGS FORECAST

18 See Appendix E for annual participation data for each program.
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Table 5-1 summarizes the forecasted three-year portfolio cost effectiveness outcomes. 
 

TABLE 5-1: THREE YEAR (2024-2026) PORTFOLIO COST EFFECTIVENESS SUMMARY 

Cost-effectiveness 
Parameter Net Present Value (2023) 

Total Resource Cost (TRC) 

TRC Costs $9,883,554  

TRC Benefits $16,799,884  

TRC Net Benefits ($) $6,916,330  

TRC Net Benefits (Ratio) 1.7019 
Utility Cost Test (UCT) 

UCT Costs $6,271,880  

UCT Benefits $13,529,965  

UCT Net Benefits ($) $7,258,085  

UCT Net Benefits (Ratio) 2.16  

 
Where: 

TRC Costs = (Admin Costs) + (Incremental and O&M Costs) 
TRC Benefits = (Lifetime NPV Avoided Energy Costs) + (Tax Credits) 

  
UCT Costs = (Admin Costs) + (Incentive Payments); also could be considered program budget 
UCT Benefits = (Lifetime NPV Avoided Energy Costs)  

 
5.2.2 Targeted Energy Efficiency Program 
The Targeted Energy Efficiency program is a program dedicated to low-income Kentucky Power customers 
which are eligible for Weatherization Assistance Program (WAP)20 funds.  The program promotes energy efficiency 
improvements in existing homes and provides financial incentives and assessments for implementing eligible 
energy efficiency measures. The program provides supplemental funding to the WAP for HVAC and other 
weatherization technologies through local community action agencies. Kentucky Power works with five (5) 
regional Community Action Programs as the company finds value in supporting the existing local energy-efficiency 
infrastructure and benefits associated with braiding United States Department of Energy (DOE) Weatherization 
Assistance Program (WAP) funds distributed through the Kentucky Housing Corporation (KHC)21. 
 
The Targeted Energy Efficiency program should increase spending in the next few years, seeking to double 
funding by program year three through the following actions: 

Increase payment amounts for completed energy audits with the intention to increase the number of completed 
audits and increase the comprehensiveness of energy audits. 
Increase incentives for replaced and upgraded HVAC equipment. 

 

 
19 Portfolio TRC cost-effectiveness reduces to 1.37 if tax-credits for residential technologies within the IRA are not considered. 
20 https://www.energy.gov/scep/wap/weatherization-assistance-program 
 
21 https://www.kyhousing.org/Partners/Developers/Single-Family/Weatherization-Assistance/Pages/default.aspx 
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It is understood that the Targeted Energy Efficiency program has operated for several years with consistent 
funding.  There should be modest expectation on program growth with additional funds as program operations 
are not directly within Kentucky Power’s influence. 
 

TABLE 5-2: THREE YEAR (2024-2026) TARGETED ENERGY EFFICIENCY COST EFFECTIVENESS SUMMARY 

Cost-effectiveness 
Parameter Net Present Value (2023) 

Total Resource Cost (TRC) 

TRC Costs $2,187,452  

TRC Benefits $1,809,509  

TRC Net Benefits ($) ($377,943) 

TRC Net Benefits (Ratio) 0.83  

Utility Cost Test (UCT) 

UCT Costs $1,788,239  

UCT Benefits $972,213  

UCT Net Benefits ($) ($816,026) 

UCT Net Benefits (Ratio) 0.54  

 
Included Measures: 

Air Source Heat Pump – replacement of furnace to SEER 14 heat pump, 
Air Source Heat Pump – efficiency SEER 16, 
Ductless Heat Pump – Energy Star compliant, 
Central Air Conditioner – minimum efficiency SEER 16 
Ductless Air Conditioner – Energy Star compliant, 
Energy and Home Audit reimbursement, 
Heat Pump Water Heater, and 
Incentive support for weatherization funds when not fully covered by WAP funds, including: 

o Attic Insulation 
o Hot Water Pipe Insulation, and 
o Air Sealing 

 
5.2.3 Home Energy Improvement Program (HEIP) 
The Home Energy Improvement Program (HEIP) will promote energy efficiency improvements in existing 
homes and provide financial incentives and assessments for implementing eligible energy efficiency measures. 
The program provides customers, remodelers, and property owners with individual improvement options for 
HVAC and weatherization technologies. The program will largely offer incentives through rebates but may 
consider offering supplemental targeted energy audits. Additional funding towards audits can be considered 
starting in year 2 or year 3 to support program marketing and awareness and identify further potential savings 
opportunities. The HEIP will direct customers to the Targeted Energy Efficiency program when eligible 
customers seek whole-home renovations. 
 
Included Measures: 

Air Source Heat Pump – efficient SEER 16 or greater, 
Ductless Heat Pump – Energy Star compliant, 
Air Conditioning only – efficient SEER 16 or greater, 
Smart Thermostats, 
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Heat Pump Water Heater,  
Attic Insulation, 
Duct Insulation, and 
Air Sealing. 

 
Table 5-3 summarizes the forecasted three-year portfolio cost effectiveness outcomes, with the three-year sum 
of annual incremental net energy savings at 1,618 MWh. 
 

TABLE 5-3: THREE-YEAR (2024-2026) HEIP COST EFFECTIVENESS SUMMARY 

Cost-effectiveness 
Parameter Net Present Value (2023) 

Total Resource Cost (TRC) 

TRC Costs $1,765,704 

TRC Benefits $4,692,105 

TRC Net Benefits ($) $2,926,401 

TRC Net Benefits (Ratio) 2.6622 

Utility Cost Test (UCT) 

UCT Costs $1,334,223.55 

UCT Benefits $2,384,465 

UCT Net Benefits ($) $1,050,242 

UCT Net Benefits (Ratio) 1.79 

 
5.2.4 Marketplace Program 
The Marketplace Program is an on-line and easy-to-reach shopping platform for energy efficiency technologies 
found in customer homes, such as thermostats, smart plugs trips, and potentially small appliances. Kentucky 
Power anticipates operating this program with AEP and its subsidiary operating companies for a cost-effective 
program delivery approach. It is anticipated that this program will be introduced in the second year of the 
portfolio. 
 
Included Measures: 

Smart Thermostats – wifi-enabled, 
Air Purifiers – Energy Star, 
Clothes Washers – Energy Star, and 
Plug Strips – Tier I and II (optional). 

 
Table 5-4 summarizes the forecasted three-year portfolio cost effectiveness outcomes, with the three-year sum 
of annual incremental net energy savings at 375 MWh. 

 
22 Portfolio TRC cost-effectiveness reduces to 1.31 if tax-credits for residential technologies within the IRA are not considered. 
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TABLE 5-4: THREE-YEAR (2024-2026) MARKETPLACE COST EFFECTIVENESS SUMMARY 

Cost-effectiveness 
Parameter Net Present Value (2023) 

Total Resource Cost (TRC) 

TRC Costs $451,340 

TRC Benefits $680,915 

TRC Net Benefits ($) $229,575 

TRC Net Benefits (Ratio) 1.51 

Utility Cost Test (UCT) 

UCT Costs $281,745 

UCT Benefits $637,449 

UCT Net Benefits ($) $355,704 

UCT Net Benefits (Ratio) 2.26 

 
 
5.2.5 Commercial Prescriptive Program 
Incentives offered through this program serve to reduce the incremental cost to upgrade to high-efficiency 
lighting equipment and controls over standard efficiency options for new and existing commercial customers. 
The program includes equipment with easily calculated savings, provides straightforward and easy 
participation for customers, and allows for reduced EM&V costs. The program should consider multiple 
participation options with energy audits and higher incentive levels available for small hard-to reach business 
customers. 
 
Measure parameters may be refined during final program development, including establishing final eligibility 
criteria and measure-level project caps, if necessary. The incentive amounts for individual measures may be 
periodically adjusted to reflect current market conditions, changes in equipment costs or program economics, 
or to encourage participation during certain time periods, while maintaining the overall cost-effectiveness of 
the program. The structure of the Commercial Prescriptive Program also allows for straightforward expansion 
to incorporate additional cost-effective measures in the future with minimal design and implementation 
expenses. 
 
Included Measures: 

LED Interior Fixtures, 
LED Exterior Fixtures, 
LED Linear Lamp Replacement, 
Lighting Controls, 
Smart Thermostats (year 2), 
Air Conditioning (year 2), 
Heat Pumps (year 2), and 
Energy Star Kitchen Equipment (year 3), 

 
Table 5-5 summarizes the forecasted three-year portfolio cost effectiveness outcomes, with the three-year sum of 
annual incremental net energy savings at 8,851 MWh. 
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TABLE 5-5: THREE-YEAR (2024-2026) COMMERCIAL PRESCRIPTIVE COST EFFECTIVENESS SUMMARY 

Cost-effectiveness 
Parameter Net Present Value (2023) 

Total Resource Cost (TRC) 

TRC Costs $4,120,004 

TRC Benefits $7,275,235 

TRC Net Benefits ($) $3,155,230 

TRC Net Benefits (Ratio) 1.77 

Utility Cost Test (UCT) 

UCT Costs $2,206,626 

UCT Benefits $7,275,235 

UCT Net Benefits ($) $5,068,608 

UCT Net Benefits (Ratio) 3.30 

 
5.2.6 Commercial Custom Program 
This program provides a platform for comprehensive energy efficiency projects in existing and new facilities 
that go beyond discrete measures and common, measure-level efficiency practices. The Commercial Custom 
Program provides incentives for efficiency improvements not included in the Commercial Prescriptive 
Program. It is anticipated that this program will be introduced in the third year of the portfolio due to additional 
complexity. 
 
All program incentives should be based on the calculated, verified energy savings achieved for each project. 
The Commercial Custom Program does not define a specific list of eligible measures and bases participation on 
verifiable energy savings resulting from measures or system improvements implemented. Due to the 
complexity and variety of measures that could potentially be included, the Commercial Custom Program 
requires the applicant to submit calculations using industry-accepted methods for determining energy savings 
and appropriate baselines. These savings could be derived from capital improvements in equipment or from 
retro-commissioning (RCx). 
 
Expected End-Uses: 

HVAC, 
Refrigeration, and 
Compressed Air. 

 
Table 5-6 summarizes the forecasted three-year portfolio cost effectiveness outcomes, with the three-year sum of 
annual incremental net energy savings at 600 MWh assuming a start date in the third year. 
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TABLE 5-6: THREE-YEAR (2024-2026) NON-RESIDENTIAL CUSTOM COST EFFECTIVENESS SUMMARY

Cost-effectiveness 
Parameter Net Present Value (2023)

Total Resource Cost (TRC)

TRC Costs $1,359,053

TRC Benefits $2,342,120

TRC Net Benefits ($) $983,067

TRC Net Benefits (Ratio) 1.7

Utility Cost Test (UCT)

UCT Costs $661,046

UCT Benefits $2,260,603

UCT Net Benefits ($) $1,599,557

UCT Net Benefits (Ratio) 3.42

5.2.7 Cross-Cutting Portfolio Items
Finally, within the portfolio plan and considered within the cost-effectiveness outcomes listed above, the following 
cross-cutting costs should be and are included:

Industry specific tracking, recording, and reporting information system
A minimum of 5% for evaluation measurement and verification (EM&V) along with supporting planning activities.
Within this portfolio recommendation, it is assumed that evaluation activities would occur within a three-cycle.  
Given the condition many programs will be new, it would be advisable to commence with process evaluation 
activities early in the program activity to identify improvement activities.  Additionally, it would be advisable to 
conduct impact evaluation, included net-to-gross research, if appropriate, later in the three-year cycle to allow for 
program maturation.

KEY CONSIDERATIONS
The following considerations, developed with Kentucky Power, were instrumental in defining priorities for program 
and portfolio development and recommendations.

5.3.1 Support Community Action Groups
Kentucky Power does not desire to de-fund or reduce funding to the regional Community Action Groups, as the 
company finds value in supporting the existing local energy-efficiency infrastructure. These action groups and 
associated contractors create benefits by braiding U.S. DOE Weatherization Assistance Program (WAP) funds with 
supporting funds from Kentucky Power. Additionally, Kentucky Powerdoes not desire to create a competing or parallel 
DSM program that could create market confusion. Consequently, Kentucky Power will first increase funding for 
Community Action Group efficiency programs.

5.3.2 Expand Offerings for Low- and Moderate-Income Customers
Additionally, it is recognized that additional funding for the Targeted Energy Efficiency program may not fully address 
the cost-effectiveness opportunity for low and moderate-income customers as program operations are not directly 
within Kentucky Power’s influence.  It is a priority to establish an easy-to-participate efficiency program directly 
supporting customers, remodelers, and property owners with individual improvement(s) options for HVAC and 
weatherization technologies.  It is important for the program offering to address the large share of moderate-
income residential customers that are marginally above the economic threshold for Weatherization funds. To 
reduce the opportunity for competition, the Home Energy Improvement Program (HEIP), should direct 
customers to the Targeted Energy Efficiency program when eligible customers seek whole-home renovations.
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5.3.3 Add Offerings for Commercial Lighting 
As noted earlier in this report, the commercial lighting end-use is the largest cost-effective opportunity for energy 
efficiency within Kentucky Power’s service territory. A simple, easy to utilize, and cost-effective program archetype 
would be important to reach the largest program opportunity. Prescriptive programs have been and remain an 
important component of many DSM programs in North America with many of them having large shares of commercial 
lighting measures. 
 
5.3.4 Monitor Inflation Reduction Act 
Within the horizon of this study, it is expected that significant additional funding marked for energy efficiency and 
building electrification technologies for residential and non-residential customers will come through the Inflation 
Reduction Act23 (“IRA”). As of the date of this report, many details of the IRA implementation are uncertain and 
unresolved.  Of specific concern is a significant portion of funds are directed toward low-income customers (over $134 
million in funds are allocated for low-income residential homes in Kentucky).24 These funds are expected to be 
distributed through state energy offices, such as the Kentucky Housing Corporation, with the intention that customers 
can receive point-of-sale (POS) rebates. POS rebates are convenient for customers, but often introduce complexity for 
back-end tracking and validation systems.  Additionally, all utility sponsored programs with incentives for overlapping 
technologies and measures will need to decide how to proceed in order to achieve maximum outcomes.  In the best-
case scenario, the added funds increase benefits for customers, contractors, and Kentucky Power. In worst case 
conditions, dual sources of incentives (Kentucky Power and IRA POS rebates) could create confusion, high free-
ridership, and even fraudulent actions. It is recommended that KPCO monitor market conditions accordingly and adjust 
when prudent or practicable.  

 
23 https://www.irs.gov/inflation-reduction-act-of-2022 
 
24 https://www.energy.gov/articles/biden-harris-administration-announces-state-and-tribe-allocations-home-energy-rebate  
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6 DISTRIBUTED ENERGY RESOURCES POTENTIAL
As part of the overall potential modeling exercise, the GDS Team considered DERs as sources of behind-the-
meter customer-sited solar photovoltaic generation. The DER potential study followed the same method as 
the energy efficiency potential study in that the DER analysis reviewed the opportunity for technical, economic, 
and achievable potential. We used the same forecast data as used in the energy efficiency study to assess DER 
potential. The analysis limited resources for this potential study to technologies that are behind-the-meter and 
owned by the customer and did not consider market potential for supply-side resources for the period 2024 
to 2043.

APPROACH
The following section discusses the methods used to conduct the solar PV potential analysis. We detail 
approaches used to assess technical, economic, and achievable potential in the following steps:

Technical and Economic Potential:
o Customer characterization/forecast disaggregation: Using customer data, 

assess how many premises of each type and size exist in the Kentucky Power
service territory. Using their historical energy usage and square footage, 
estimate the PV size/rooftop area capacity of each premise.  Estimate how 
many solar PV systems are already installed in the Kentucky Power territory.

o Solar PV system modeling (technology): Determine how much energy 
rooftop-mounted solar PV systems of different sizes and aspects generate in 
Kentucky, and at what times. Estimate system costs and benefits over the 
lifetime of the system.

Achievable Potential:
o Scenarios: Differentiate technical potential, business as usual, and a range of 

achievable scenarios according to varying incentive levels.
o Adoption rate modeling: Based on the incentive levels and other attributes 

of market transformation, use Bass diffusion models to estimate the rate at 
which Kentucky Power customers would install solar PV systems under each 
scenario.

6.1.1 Technical Potential
Photovoltaic systems utilize solar panels, a packaged collection of photovoltaic cells, to convert sunlight into 
electricity. A system is constructed with multiple solar panels, a DC/AC inverter(s), a racking system to hold the 
panels, and electrical system interconnections. These systems are often roof-mounted and face south-west, 
south, and/or, south-east. 

The study analyzed the potential associated with roof-mounted systems installed on residential and non-
residential sector buildings. For the non-residential sector, the analysis also estimated potential for ground 
mounted (or covered parking) systems for a few specific business types. The analysis included battery storage 
as an additional configuration with each solar PV system type; however, due to the uncertainty associated with 
battery dispatch schedules, potential battery generation is excluded from this analysis. As noted above, this 
study did not explore the market potential associated with utility-scale solar PV installations.

The approach to estimating technical potential required calculating the total square footage of suitable rooftop 
area within the Kentucky Power territory and calculating solar PV system generation based on building and 
regional characteristics. Technical potential is computed using Equation 6-1. 
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EQUATION 6-1 SOLAR PV TECHNICAL POTENTIAL CALCULATION 
 

 
The two key parameters in Equation 6-1 were estimated based on multiple data sources relevant to eastern 
Kentucky. Methods for defining these parameters are discussed below. The GDS Team estimated total rooftop 
square footage using the forecast disaggregation analysis to characterize the residential and non-residential 
building stocks. The building stocks were characterized based on relevant parameters such as number of 
facilities, average number of floors, average premise consumption, and premise Energy Use Intensity (EUI). 
The GDS Team used these parameters to estimate the total rooftop square footage.  
 
To estimate the fraction of the total roof area that is suitable for rooftop solar PV, the GDS Team relied on 
research completed by the Google Sunroof National Renewable Energy Laboratory (NREL). NREL has 
developed estimates of the portion of total rooftops across the country that are suitable for solar PV based on 
analysis of LIDAR data. NREL criteria for suitable roof area include: 

Contiguous rooftop area size: Rooftops with fewer than 10 square meters of contiguous roof area 
excluded. 
Rooftop orientation (tilt and azimuth): Northeast through northwest orientation and roof pitches 
greater than 60 degrees excluded. 
Shading: Roof areas that had a minimum solar exposure of less than 80% relative to an unshaded 
roof were excluded.  

 
6.1.1.1 Residential Premises 
Each residential customer account was classified into a premise type and size tier based on provided square 
footage where available and based on the average area for each premise type when square footage was 
unavailable. Three residential housing were modeled: 

Single Family Home 
Mobile Home 
Multifamily 

 
Single Family houses accounted for 55% of annual energy use in 2022, with Mobile Homes accounting for 
another 31 percent. Table 6-1 summarizes how many accounts are in each premise type and how their size and 
energy use compare: 

TABLE 6-1 SUMMARY STATISTICS BY RESIDENTIAL PREMISE TYPE 

Premise Type Avg. Annual Energy 
Use (kWh) 

Avg. Premise Size 
(sq. ft.) 

Avg. Rooftop Usable 
Area (sq. ft.) 

Single Family Houses 15,834 1,433 1,447 

Mobile Home 14,821 1,001 500 

Multifamily 8,582 1,957 1,976 

Total 14,879 1,340 1,190 

 
6.1.1.2 Non-Residential Premises 
Approximate square footage for each premise was derived by first mapping the SIC code for each account to 
the corresponding Commercial Buildings Energy Consumption Survey (CBECS) principal building activity. Then 
premise annual energy usage (kWh) was divided by the per-square-foot annual electricity consumption 
(energy use intensity, or EUI) estimated for each CBECS building type. 
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6.1.1.3 Technologies 
The second key parameter – PV system generation – was estimated by developing standardized solar PV 
system configurations. These included system sizes for residential premises ranging from 3 to 25 kW (DC) and 
5 to 2,000 kW (DC) for non-residential premises. Additionally, the GDS Team selected battery system sizes for 
each solar PV system size to dispatch energy for 2-4 hours.  
 
The GDS Team relied on NREL’s PVWatts25 tools to estimate system generation for both residential and non-
residential sited systems. These tools model PV power density based on site specific data from NREL’s National 
Solar Renewable Database (“NSRDB”) to estimate total solar irradiance in conjunction with PV system 
specifications. The PV system simulations were generated based on Ashland, Kentucky. The analysis 
assumptions are summarized in Table 6-2.  
 

TABLE 6-2 KEY ASSUMPTIONS IN SOLAR PV ANALYSIS 

Parameter Assumptions 

Residential System Sizes 
(Nominal DC Capacity) 

3 kW, 5 kW, 7.5 kW, 10 kW, 25 kW 

Non-Residential System Sizes 
(Nominal DC Capacity) 

5 kW, 10 kW, 15 kW, 20 kW, 25 kW, 50 kW, 
100 kW, 250 kW, 500 kW, 1,000 kW, 2,000 

kW 
System Losses 14.08% (NREL) 

Tilt 40° House / 25° Mobile Home / 15° 
Multi/Non-res 

Azimuth Varies by heading 

Capacity Factor (weighted average) House: 11.2% / Mobile: 20.3% / Multi/Non-
res: 12.6% 

DC to AC Size Ratio 1.2 
Inverter Efficiency 96% (micro-inverter) 
Battery Round-Trip Efficiency 85% 

 

For the residential sector, annual PV kWh estimates were developed for rooftops with each system size 
oriented to each of the four cardinal directions, then measures for each system were weighted by the 
orientation of actual rooftops in these zip codes. The estimated annual energy output, based on a weighted 
average of the values is 4,884 kWh for a 5 kW system installed in zip code 41102 (capacity factor = 11.2%). The 
same measure development process was used for all residential system sizes and premise types. 

Five residential system sizes are included, ranging from 3-25 kW. Generation (kWh) for a given system is 
capacity (kW) multiplied by capacity factor for that system (based on location, aspect, tilt, and other key 
assumptions), multiplied by 8,760 hours. The smallest residential system modeled is 3 kW, which requires just 
over 200 sq. ft. of panel area, and the largest 25 kW, which requires about 1,681 sq. ft. of panel area. Each 
system is modeled with and without battery storage. Storage systems are limited to 5% of eligible premises 
based on technical feasibility. Mobile Home systems are limited to 3 and 5 kW, mounted at a 25-degree tilt, 
and do not include battery storage due to technical and space constraints. 

Multifamily and non-residential solar PV systems were modeled similarly to residential systems with a few 
modifications for the typical attributes of these buildings. The 3 - 25 kW systems used in the residential sector 

 
25 PVWatts estimates solar PV energy production and costs. Developed by the National Renewable Energy Laboratory. (NREL) 
http://pvwatts.nrel.gov/  
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are supplemented by larger system sizes up to 2 MW. Array tilt is 15 degrees due to mostly flat roofs present 
on commercial and industrial buildings.  
 
6.1.2 Economic Potential 
Economic potential represents the generation possible given full adoption of all cost-effective technologies. 
For the cost effectiveness analysis of solar PV, the GDS Team used a Total Resource Cost (TRC) hurdle of 1.0 to 
assess the TRC and relied on the same avoided energy and capacity costs used in the energy efficiency analysis. 
These avoided costs serve as the benefits while the costs are represented as the installation and O&M costs of 
the modeled solar technologies.  

To estimate economic potential for solar PV, pertinent data on system costs were gathered along with calculated 
generation benefits to use in the benefit-cost analysis which was conducted at the measure level. The GDS Team relied 
on multiple data sources to determine the solar PV system costs for varying system sizes and configurations. System 
component costs are based on data included the NREL Q1 2021 Benchmarking report26 which provided detailed cost 
information on modules, inverters (by technology), structural and electrical balance of system, supply chain, 
permitting-inspection-interconnection, marketing, overhead, and profit. Cost parameters adjusted these from a 
national level to Kentucky-specific values by using various market data provided by Energy Sage27. This analysis 
produced an estimated installation cost per watt installed which was applied to various system sizes to estimate total 
installed cost. Additionally, O&M costs were included that scale with system size. Finally, we included the impact of the 
federal investment tax credit (ITC) which is a base tax credit for commercial and residential systems starting in 2023. 
 
In addition to modeling solar PV system costs, the GDS Team also estimated cost impacts for solar PV systems coupled 
with battery storage. As these systems are far less prevalent in both residential and commercial systems at the time of 
reporting, fewer published data on battery costs, balance of system costs, and maintenance were available. Moreover, 
the battery capacity is also variable based on the service need. Ultimately, multiple data sources were used to assume 
an overall capital cost per kWh based on a 3- or 4-hour battery for various measure permutations. O&M costs were 
largely defined by a ten-year amortized battery replacement cost. 

 
TABLE 6-3: ASSUMED SOLAR PV INSTALLATION COST (2023) 

Sector System Cost ($/ DC Watt) 

Residential $2.72 

Residential (Battery) $3.20 - $6.70 

Business, roof mounted $1.72 

Business, roof mounted 
(Battery) 

$1.98 - $3.35 

Business, ground mounted  $1.72 

Business, ground mounted 
(Battery) $1.84 

Operations & Maintenance $16/kw/yr 
Operations & Maintenance 

(with battery) $29/kw/yr 

 
 
 
 

 
26 U.S. Solar Photovoltaic System Cost Benchmark: Q1 2021. NREL, November 2021. 
27 Energysage Solar Marketplace Intel Report, H2 2021 – H1 2022. 

Exhibit BLN-1 
Page 52 of 123



KENTUCKY POWER 2023Market Potential Study

prepared by GDS ASSOCIATES INC ●

6.1.3 Customer Adoption
While solar PV systems are not cost-effective according to the TRC test, Kentucky Power customers might install solar 
PV systems at their homes and businesses anyway. Consequently, a baseline, business-as-usual (BUA) forecast was 
developed for integration into the IRP modeling along with expected customer adoption for maximum and realistic 
potential for those system configurations and premise types where technologies could pass a cost-effectiveness 
threshold of TRC equal to 1.0 or greater. 

Adoption rates are estimated using Bass diffusion modeling, whereby a simple differential equation is used to predict 
how a technology will be adopted in a market over time. Key assumptions include customer payback period, rates of 
innovation and imitation, along with the total eventual adopters or market size.  The Bass diffusion model is provided 
below.

Nt = Nt-1 + p (m-Nt-1) + q Nt-1 /m (m-Nt-1)

Where:

Nt = number of participants in a given year
p = coefficient of innovation
m = number of eventual adopters
q = coefficient of imitation

The parameters are based upon:
Number of eventual adopters, willingness to participate, and market adoption data collected from Kentucky 
Power customers during this DSM Market Potential Study
Coefficients are based upon the NREL dGen model28 for the state of Kentucky, EIA DGPV interconnection and 
Census data

The three adoption scenarios for solar PV installations are described below:
Business-as-Usual (“BAU”); 

o Systems are not incentivized beyond the existing income tax credit and
continue at a pace similar to the rate of adoption in 2023

o up to 6% market adoption for the residential sector
o up to 5% market adoption for the non-residential sector

Realistic Achievable Potential; 
o Adoption rate reflects a 50% incentive
o up to 19% market adoption for the residential sector, and
o up to 15% market adoption for the non-residential sector, and

Maximum Achievable Potential; 
o Adoption rate reflects a 100% incentive
o up to 68% market adoption for the residential sector, and
o up to 26% market adoption for the non-residential sector, and

DER POTENTIAL FINDINGS
This section of the report presents the Technical, Economic, Achievable (MAP and RAP) potential for solar PV.

Table 6-4 summarizes the solar PV annual potential estimates for all sectors based on direct-current (DC) 
capacity while Table 6-5 and Table 6-6 summarize potential for the residential and non-residential sectors,

28 https://www.nrel.gov/analysis/dgen/
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respectively. It is notable that the non-residential sector potential sector is significantly less than residential 
potential. This difference is largely due to NREL coefficients. 
 

TABLE 6-4 SUMMARY OF SOLAR PV DC CAPACITY MARKET POTENTIAL (ALL SECTORS) 

Year Technical DC 
Capacity (MW) 

Economic 
 (MW) 

MAP 
 (MW) 

RAP 
 (MW) 

BAU 
 (MW) 

2027 3.2 - - - 1.7 
2033 29.1 - - - 6.3 
2043 475.8 - - - 36.4 

 
TABLE 6-5 SUMMARY OF SOLAR PV DC CAPACITY MARKET POTENTIAL (RESIDENTIAL) 

Year Scenario Single-Family 
(MW) 

Mobile Home 
(MW) 

Multifamily 
(MW) 

2027 Technical 3.0 0.1 0.0 
2033 Technical 27.3 0.7 0.4 
2043 Technical 447.0 10.8 2.5 
2027 BAU 1.6 0.0 0.0 
2033 BAU 5.9 0.1 0.0 
2043 BAU 34.6 0.8 0.2 

 
 

TABLE 6-6 SUMMARY OF SOLAR PV DC CAPACITY MARKET POTENTIAL (NON-RESIDENTIAL) 

Year Scenario Non-Residential 
(MW) 

2027 Technical 0.1 
2033 Technical 0.4 
2043 Technical 5.9 
2027 BAU 0.0 
2033 BAU 0.0 
2043 BAU 0.1 

 
Table 6-7, Table 6-8, and Table 6-9 summarize solar PV potential above in energy metrics. The 2043 technical 
market potential for solar PV represents 9.0% of the 2043 energy sales forecast for all sectors. 2043 technical 
market potential for solar PV in the residential sector represents 27.0% of the 2043 energy sales forecast for 
the residential sector.    

 
TABLE 6-7 SUMMARY OF SOLAR PV ENERGY MARKET POTENTIAL (ALL SECTORS) 

Year Technical DC 
Capacity (MWh) 

Economic 
 (MWh) 

MAP 
 (MWh) 

RAP 
 (MWh) 

BAU 
 (MWh) 

2027 3,173 - - - 1,704 
2033 28,724 - - - 6,179 
2043 470,103 - - - 35,996 
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TABLE 6-8 SUMMARY OF SOLAR PV ENERGY MARKET POTENTIAL (RESIDENTIAL) 

Year Scenario Single-Family 
(MWh) 

Mobile Home 
(MWh) 

Multifamily 
(MWh) 

2027 Technical 2,982 130 44 
2033 Technical 27,000 1,175 386 
2043 Technical 441,655 19,227 2,757 
2027 BAU 1,617 70 15 
2033 BAU 5,865 255 53 
2043 BAU 34,235 1,490 227 

 
TABLE 6-9 SUMMARY OF SOLAR PV ENERGY MARKET POTENTIAL (NON-RESIDENTIAL) 

Year Scenario Non-Residential 
(MWh) 

2027 Technical 17,526 
2033 Technical 162,771 
2043 Technical 6,464,382 
2027 BAU 1,235 
2033 BAU 4,710 
2043 BAU 43,715 

 
Table 6-10 summarizes the cost effectiveness results for each technology and for the TRC cost-effectiveness 
perspective. 

TABLE 6-10 SUMMARY OF SOLAR PV COST-EFFECTIVENESS 

Solar PV Technologies TRC Test Range 

Residential Roof-mounted (3 – 25 kW) 0.6 
Residential Roof-mounted with Batteries (3 – 20 kW) 0.4 – 0.5 

Non-residential Roof mounted (5 – 1,000 kW) 0.8 
Non-residential Roof mounted with Batteries (5 – 1,000 kW) 0.5 – 0.7 

 
It is notable that no solar PV technologies pass cost-effectiveness screening under the TRC. This test is the 
primary cost-effectiveness criteria used to determine whether a utility sponsored program intervention is 
prudent. Low avoided costs serve as the primary driver behind the cost effectiveness results. At a technology 
level, the introduction of battery storage reduces cost effectiveness despite potential capacity benefit gains.  
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APPENDIX A: GLOSSARY AND ACRONYMS 
ACEEE American Council for an Energy Efficient Economy 

Achievable Poten al is the amount of energy that can realis cally be saved given various market 
barriers. 

AMI Advanced metering infrastructure 

ASHP Air-source heat pump 

BAU Business-as-Usual 

Biz Business (used for poten al modeling shorthand) 

CBECS Commercial Buildings Energy Consump on Survey 

C&I Commercial & industrial 

DER Distributed energy resources 

DOE Department of Energy 

DSM Demand-side Management 

EE Energy efficiency 

EIA Energy Informa on Administra on 

Economic Poten al refers to the subset of the technical poten al that is economically cost-effec ve 
(based on screening with the TRC Test) as compared to conven onal supply-side energy resources. 

ER Early replacement – describes a measure installed before the exis ng measure has failed. 

HEIP Home Energy Improvement Program 

HSPF Hea ng seasonal performance factor 

HVAC Hea ng, Ven la on and Air Condi oning 

kW kilowa  

kWh kilowa -hour 

LI low-income 

Maximum Achievable Poten al achievable poten al with 100% incen ve levels 

MECS EIA Manufacturing Energy Consump on Survey 

MF mul family home 

MH mobile/manufactured home 

MO Market opportunity – describes a measure installed when an exis ng technology has failed (used 
interchangeably with ROB) 

NLI Not-low-income 

A-1
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NTG Net-to-gross ra o 

O&M Opera on and maintenance 

Program Poten al a subset of the cost-effec ve realis c achievable poten al 

PV Photovoltaic 

RCx Retro-commissioning 

Realis c Achievable Poten al achievable poten al with incen ve levels that are likely to be offered and 
op mis c long-term market adop on rates. 

Retro retrofit – describes a measure installed to improve the efficiency of the exis ng 
technology/condi on 

ROB Replace-on-burnout – describes a measure installed when an exis ng technology has failed (used 
interchangeably with MO) 

SEER Seasonal energy efficiency ra o 

SF single-family home 

SIC Standard Industry Code 

Technical Poten al is the theore cal maximum amount of energy use that could be displaced by 
efficiency, disregarding all non-engineering constraints such as cost-effec veness and the willingness of 
end users to adopt the efficiency measures. 

TRM Technical Reference Manual 

TRC Total Resource Cost (“TRC”) Test considers electric energy, capacity, and transmission & distribu on 
(T&D) savings as benefits, and either incremental or full measure cost as the cost. 

UCT U lity Cost Test 

WAP Weatheriza on Assistance Program 

WTP Willingness-to-Par cipate 

A-2
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APPENDIX B: SENSITIVITIES 
The GDS Team conducted sensitivity analyses on the base achievable scenario to assess the impacts of key 
input assumptions on the estimates of EE potential. The GDS Team coordinated with Kentucky Power to 
develop appropriate and reasonable sensitivity cases. The following were ultimately selected for the sensitivity 
analysis: 

Avoided Costs. Avoided costs are the primary benefit in assessing the cost-effectiveness of DSM 
measures. Higher avoided costs will likely result in additional measures passing the TRC cost-effectiveness 
screen, leading to greater savings potential, while lower avoided costs will decrease the cost-effectiveness 
of measures and lead to lower savings potential. 

High Sensitivities: Increase avoided energy, generation capacity, and avoided T&D costs by 50%. 
Low Sensitivities: Decrease avoided energy, generation capacity, and avoided T&D costs by 50%. 
Impacted Sectors: Residential / Business 

Large Customer Opt-Outs. The base case excludes sales and savings from all industrial customers as they are 
eligible to opt-out of contributing to Kentucky Power’s energy efficiency funds. This sensitivity looks at the 
range of potential if all industrial customers were eligible to participate in future Kentucky Power C&I energy 
efficiency programs. 

High Sensitivity: Include eligible industrial customers in analysis of future potential. 
Low Sensitivity: n/a 
Impacted Sectors: Business Only 

Improved Technology Savings/Costs. This sensitivity was included to assess the impact of improved 
technology savings and/or reduced technology costs. 

High Sensitivity: Assume program participation focuses on higher tier technologies regardless of current 
market acceptance; assume a 35% decrease in emerging technology/high tier equipment costs and incentives 
over the study horizon. For all other measures, reduced costs between 5%-20% based on current energy 
efficiency saturation assumptions. Shifted applicability to highest tier equipment (if cost-effective). 
Low Sensitivity: n/a 
Impacted Sectors: Residential / Business 

Inflation Reduction Act. This sensitivity was included to assess the impact of an optimistic assumption 
regarding the widespread availability of tax credits associated with the Inflation Reduction Act. 

High Sensitivity: Assume that every measure in the residential sector analysis for which there are relevant 
credits under the Inflation Reduction Act (“IRA”) would receive the maximum amount available under the IRA. 
This credit acts as a benefit in the TRC Test calculation and allows more measures to pass the cost-effectiveness 
screening. The result is that additional HVAC, Building Shell and Water Heating measures pass the screening 
and are included in the potential. 
Low Sensitivity: n/a 
Impacted Sectors: Residential  

Figure A-1 provides the results of the sensitivity analysis compared to the base achievable potential scenario 
identified in the MPS.  The blue bars show the 20-year cumulative annual MWh and the orange line provides 
the corresponding Net Present Value (NPV) of the 20-year budget (in $ millions). 

B-1
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The Low Avoided Cost sensitivity shows a significant drop in costs and savings compared to the Base Case. 
The high sensitivities are led by the Improved Tech Savings/Cost, followed by the Industrial Opt-Out, High 
Avoided Cost and Inflation Reduction Act sensitivities. These sensitivities help frame a proxy of the likely 
range of outcomes in the Realistic Achievable Scenario (Base Case).

FIGURE B-1: SENSITIVITY RESULTS – SAVINGS AND NPV COSTS
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APPENDIX C: NON-ENERGY BENEFITS 
Non-energy Benefits (NEBs) are benefits that derive from energy efficiency beyond energy and cost savings. 
NEBs cover a wide range of possible impacts, including: 

Reduced environmental emissions,
Water savings,
Increased jobs or job skills,
Indoor air quality health benefits,
Increased safety,
Reduced utility arrearages and shut offs,
Improved comfort,
Greater productivity,
Reduced non-energy operating or maintenance costs,
Increased energy resiliency.

NEBs may be an integral part of marketing energy efficiency, indicating that these benefits are meaningful to 
consumers. In other cases, the benefits may be to the utility system, environment, or general economy. 
Jurisdictions apply NEBs to cost-effectiveness tests, typically via an adder or multiplier to traditional energy and 
cost savings benefits.   

In some cases, jurisdictions may quantify specific NEBs, while in others, a general multiplier is used to address 
hard-to-quantify NEBs or in cases where quantification research would be expensive. As examples, the State 
of Iowa uses a general 10 percent multiplier on energy benefits for its cost-effectiveness test, the State of 
Vermont includes an additional low-income benefits multiplier to capture additional value for low-income 
program participants, and Massachusetts spends considerable evaluation dollars to quantify specific dollar 
values for a variety of NEBs (e.g., health and safety NEBs for C&I energy efficiency, based on value per unit of 
energy savings). 

The approach to energy efficiency cost-effectiveness may inform the types of NEBs that are appropriate to 
utilize. Under the Total Resource Cost (TRC) Test, NEBs considerations can impact a wide range of energy 
consumer and utility benefits, but do not extend to general societal benefits. The Societal Cost Test (SCT) 
expands the scope of NEBs to include TRC benefits and benefits that apply to society as a whole. The Utility 
Cost Test (UCT) would consider NEBs associated with a utility’s perspective. The Ratepayer Impact Measure 
(RIM) and Participant Cost Test (PCT) have narrow focuses, necessitating an inclusion of NEBs associated with 
their narrow perspectives. 

NEB Descriptions 
Below, we include brief descriptions of each type of NEB, starting with three quantifiable benefits, followed by 
others that are not as easily quantifiable. 

Reduced Environmental Emissions 
Energy efficiency reduces environmental emissions associated with energy consumption. These emissions may 
include carbon dioxide or emissions that fall under Clean Air Act regulations. NEB quantification could be based 
on avoiding the negative impacts of these emissions or on alternative compliance cost avoidance. In the Base 
Case, avoided environmental emissions include 5.6 million tons of CO2, 7.5 million pounds of SOx, and 7.6 
million pounds of NOx, over the lifetime of the measures installed during the study timeframe. 

C-1
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TABLE C-1: AVOIDED ENVIRONMENTAL EMISSIONS BASED ON ACHIEVABLE POTENTIAL SCENARIOS 

Lifetime MWh CO2 (tons) SOx (lbs) NOx (lbs) 
MAP 9,755,158 8,011,301 10,730,674 11,003,819 
RAP 6,794,313 5,579,744 7,473,745 7,663,985 
Program 3,051,455 2,505,969 3,356,601 3,442,042 

Water Savings 
For energy efficiency measures that save water, program participants may experience reduced water bills. 
Additionally, the water-energy nexus may allow for quantifying benefits to public water supply or treatment 
systems. Finally, in regions with water scarcity, water saving NEBs may provide benefits to society as a whole. 

Total lifetime gallons of water saved associated with the cost-effective electric energy efficiency measures 
across the low, medium, and high scenarios ranged from 1.6 billion gallons to 6.1 billion gallons. 

Increased Jobs or Job Skills 
Implementation of energy efficiency programs creates jobs and job skills. This can be measured by the number 
of full-time equivalent (“FTE”) employees needed to operate these programs. Using an estimated FTE cost of 
$150,000 in 2024, an annual inflation escalator across the study timeframe, and an assumption that 25% of 
non-incentive costs go towards education and outreach and other non-labor activities, we calculated an annual 
average of 2 FTEs in the Program Potential scenario, and an annual average of 24 FTEs and 35 FTEs in the RAP 
and MAP scenarios, respectively, across the 2024-2026 timeframe. 

Indoor Air Quality Health Benefits 
Energy efficiency measures that impact indoor air pollutants (e.g., improved ventilation or reduced infiltration, 
reduced carbon monoxide poisoning) can have a positive impact on participant health. NEBs related to 
improved health can impact the general quality of life, reduce employment absence, and reduce health care 
expenditures. Health and safety can also include reduced risks of heat or cold related injury or death. 

Increased Safety 
Energy efficiency measures can increase the safety of building occupants by avoiding potential injuries. One 
example is long-lived lighting measures that reduce risks associated with falling due to otherwise more 
frequent lamp replacement. Another example is avoiding risks associated with aging combustion equipment 
and fires or other negative health impacts. Additionally, new energy efficient equipment may be built to higher 
safety standards than older or base-standard equipment.  

Reduced Utility Arrearages or Shut-Offs 
By reducing energy costs, energy efficiency can make energy more affordable for limited-income households 
or struggling businesses. By reducing energy costs, utilities and ratepayers can avoid costs associated with 
arrearage management and shut-offs due to non-payment. The benefits for the program participant are 
maintaining valuable energy services and avoiding fees associated with arrearages and shut-offs. 

Improved Comfort 
Energy efficiency interventions can improve building occupant comfort, whether a home or business. While 
difficult to quantify the impact, home comfort has a linkage to health and general well-being and impacting 
the habitability and value of a home. Similar impacts to businesses can impact productivity, but generally 
improve employee morale and retention. 

C-2
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Greater Productivity 
For C&I buildings or manufacturing plants, energy efficiency can improve productivity. Better lighting quality 
and improved comfort have an impact on employee productivity. For a manufacturing plant, energy efficient 
equipment can impact product quality, throughput, or innovation. 

Reduced Non-Energy Operating or Maintenance Costs 
The installation of new energy efficient equipment can reduce O&M costs associated with keeping equipment 
running. For example, an aging HVAC system may require more frequent servicing. An industrial plant may 
experience lower O&M or downtime. 

Increased Energy Resilience 
Energy efficiency can improve the resilience of communities faced with socioeconomic or natural disaster risk. 
Lowering energy demand can help maintain electric grid reliability to avoid or manage disruptions. Buildings 
may be better able to maintain building shell integrity or maintain occupant services during times of extreme 
weather.  

While many of the above NEBs can be difficult to quantify for energy efficiency programs, some can be 
quantified. Those that are difficult to quantify can offer substantial value that may require assumptions 
regarding the relative value. The nature and scale of a NEB can vary from measure type to measure type, which 
can make direct application difficult. Nevertheless, there are policy options to allow for making assumptions 
to applying NEB values at a measure or portfolio level, allowing for capturing the value of NEBs in benefit-cost 
calculations. 

C-3
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APPENDIX D: RESIDENTIAL ENERGY EFFICIENCY DETAIL 

Appendix D
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APPENDIX F: PROGRAM POTENTIAL ASSUMPTIONS 

TABLE F-1 RESIDENTIAL PROGRAM MEASURE REBATES AND PARTICIPATION 
Rebate Unit 2024 2025 2026 2027 2028 

HEIP 
Residential Air Source 
Heat Pump  

$    500.00 per system 68 95 122 149 176 

Residential Central Air 
Conditioner  

$    250.00 per system 32 45 58 70 83 

Residential Ductless 
AC  

$    200.00 per system 9 13 16 20 23 

Residential Ductless 
Heat Pump  $    400.00 per system 80 111 143 175 207 

Residential ENERGY 
STAR Room Air 
Conditioner  

$    20.00 per system 230 322 414 505 597 

Residential Heat Pump 
Water Heater  

$    500.00 per system 5 7 9 10 12 

Residential Attic 
Insulation  

$    230.00 per home (avg.) 6 8 10 12 14 

Residential Air Sealing   $    70.00 per home (avg.) 5 7 9 11 13 
Residential Duct 
Sealing/Insulation  

$    150.00 per home (avg.) 1 2 2 3 3 

Residential Floor 
Insulation Above 
Crawlspace  

$    220.00 per home (avg.) 6 8 10 13 15 

Residential Smart 
Thermostat  $    50.00 per thermostat 166 233 299 365 432 

MMarket Placeholder  
Residential Smart 
Thermostat  $    50.00 per thermostat - 113 142 170 198 

Residential Low 
Income Smart 
Thermostat  

$    75.00 per thermostat - 209 261 314 366 

Residential ENERGY 
STAR Air Purifier  

$    30.00 per Purifier - 74 92 110 129 

Residential ENERGY 
STAR Clothes Washer  

$    50.00 per washer - 156 195 233 272 
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TABLE F-2 LOW INCOME PROGRAM MEASURE REBATES AND PARTICIPATION 
Rebate Unit 2024 2025 2026 2027 2028 

TTargeted Energy 
EEfficiency  
Air Source Heat Pump 
14 SEER – Electric 
Furnace Baseline  

$    3,000.00 per system 40 51 61 71 81 

Residential Heat 
Pump Water Heater   $    2,000.00 per system 53 66 79 92 105 

Residential Ductless 
Heat Pump  

$    520.00 per system 48 61 73 85 97 

Residential Air Sealing  $    70.00 per home 3 4 5 6 6 
Residential Attic 
Insulation  

$    500.00 per home 28  35  41  48  55  

Residential Bathroom 
Aerator 1.0 gpm  

$    1.00 per aerator 75  93  112  131  149  

Residential Duct 
Sealing/Insulation  

$    150.00 per home 49 62 74 86 98 

Residential ENERGY 
STAR Room Air 
Conditioner  

$    25.00 per system 38  48  57  67  76  

Residential Floor 
Insulation Above 
Crawlspace  

$    160.00 per home 7 9 11 13 14 

Residential Water 
Heater Wrap  $    6.67 per heater 42 40 48 56 64 

Residential Air Source 
Heat Pump – Code 
Baseline  

$    2,500.00 per system 10 13 15 18 20 
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TABLE F-3 COMMERCIAL PROGRAM MEASURE REBATES AND PARTICIPATION  
Rebate Unit 2024 2025 2026 2027 2028 

Commercial Prescriptive        
Commercial Air 
Conditioner $           40.00 per ton - 5 20 22 25 

Commercial Combination 
Ovens $       1,430.00 per oven - - 2 2 2 

Commercial Fryers $         500.00 per fryer - - 2 2 2 
Commercial Steam 
Cookers $       1,380.00 per cooker - - 1 1 1 

Commercial Dishwasher $         220.00 per washer - - 1 1 1 
Commercial Smart 
Thermostat $           50.00 per thermostat - 44 50 56 62 

Packaged Terminal Heat 
Pumps $         250.00 per ton - 3 3 4 4 

Geothermal Heat Pump $       1,000.00 per system - 2 3 3 3 
Commercial Air Source 
Heat Pump $       1,000.00 per system - 10 12 13 14 

Commercial Heat Pump 
Water Heater $         500.00 per system - 6 7 7 8 

LED Downlight Fixture $             9.00 per fixture 610 701 792 884 975 

LED High Bay Fixture $           75.00 per fixture 79 90 102 114 126 

LED Low Bay Fixture $           10.00 per fixture 498 573 647 722 797 

LED Exterior Area Lighting $           75.00 per fixture 721 829 937 1,045 1,153 
LED Refrigerated Display 
Case Lighting $             3.67 per foot 2,613 3,005 3,397 3,789 4,181 

LED Linear Tube 
Replacement $             3.00 per lamp 18,133 20,852 23,572 26,292 29,012 

LED Troffer $           20.00 per fixture 593 681 770 859 948 

LED Wallpack $           75.00 per fixture 483 555 628 700 773 

Network Lighting Controls $             0.20 per watt reduced 181,614 208,856 236,098 263,340 290,582 

Occupancy Sensors $           30.00 per control 872 1,002 1,133 1,264 1,394 

Daylighting Controls $           20.00 per control 793 911 1,030 1,149 1,268 
Commercial Custom               
Cooling $           0.14 per kwh - - 127,047 177,866 228,685 

Refrigeration $           0.14 per kwh - - 201,616 282,262 362,908 

Compressed Air $           0.14 per kwh - - 24,538 34,353 44,168 

Motors $           0.14 per kwh - - 69,811 97,736 125,661 

Ventilation $           0.14 per kwh - - 254,679 356,550 458,422 

Miscellaneous $           0.14 per kwh - - 30,854 43,195 55,537 
Whole Building HVAC 
Controls $           0.14 per kwh - - 41,232 57,725 74,218 
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Home Energy Improvement Program Quick Reference Guide 
Kentucky Power Company 

1 

Program 
Description: 

The Home Energy Improvement Program (“HEIP”) can generate energy savings for 
qualifying residential customers served by Kentucky Power Company (“Kentucky 
Power”) by offering and providing home energy audits and incentives for heating, 
ventilation, and air conditioning (“HVAC”) equipment and weatherization measures such 
as air sealing, duct sealing, and upgraded insulation.  

Available on a voluntary basis until funds are depleted to individual residential customers 
living in single family, multi-family, or mobile homes, receiving retail electric service 
from the Company, and who have an electric HVAC system. 

Eligible Measures: 

The HEIP will look at the customer’s home holistically to determine the best course of 
action to identify and incentivize energy efficiency opportunities.  

Available/eligible measures include: 
• Home energy audits after which customers may receive installed measures such as

low-flow showerheads, low-flow faucet aerators, hot water pipe insulation, water
heater wraps, and window and door weatherstripping, at no additional cost to the
customer.

• Incentives, or rebates, for weatherization measures such as attic insulation, air
sealing, duct sealing, duct insulation, and floor insulation above a crawlspace,
installed at the customer’s own cost.

• Incentives, or rebates, for HVAC measures such as air-source heat pumps, central
air conditioners (A/C), ductless A/C and heat pumps, heat pump water heaters,
room A/C units, and smart thermostats, installed at the customer’s own cost.

Implementation 
Strategy: 

TRC Companies (“Vendor”) will provide turnkey service as the implementation 
contractor with oversight from Kentucky Power. The Vendor will provide administration, 
tracking, marketing, and incentive processing for the program. Kentucky Power will 
review and approve all marketing material and customer incentive payments.  

The Vendor will onboard local contractors to help market and implement the program, 
including performing audits on homes older than 15 years. Audits may also include 
incentive recommendations and/or direct installation of available efficiency measures.  

The Vendor will perform quality assurance/quality control on customer projects. After 
Kentucky Power has reviewed and approved the customer incentive, the incentive will be 
paid by Kentucky Power and passed through the Vendor to the customer. Incentive 
payments will be mailed to customers approximately four to six weeks after all required 
documentation is received and approved.  
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Estimated Program 
Impacts: 

 
Estimated expected annual reductions to both energy and demand are provided below.  
 

HEIP Unit Year 1 (2025) Year 2 (2026) Year 3 (2027) 
Participants  # of Customers 661 958 1199 
Energy MWh 417 605 757 
Summer 
Demand kW 112 162 202 
Winter 
Demand kW 155 225 282 

 

Program Budget:  

 
Anticipated annual budgets for the program are provided below.  
 

HEIP 
Year 1 
(2025) Year 2 (2026) Year 3 (2027) 

Administration $413,449  $258,733  $310,597  
Marketing $14,750  $14,000  $15,400  
Information Technology $99,455  $58,491  $39,006  
Incentives $137,027  $217,383  $254,713  
Total $664,681  $548,607  $619,716  

 

Cost Effectiveness 
Test Results:  

 
Anticipated cost-effectiveness scores for the program are provided below and are 
described in more detail in the Direct Testimony of Barrett L. Nolen. 
 

Program TRC Test PCT RIM UCT 
Home Energy Improvement Program 1.55 9.76 0.42 1.77 
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Program 
Description: 

The Commercial Energy Solutions Program (“CESP”) can generate energy savings for 
qualifying commercial customers served by Kentucky Power Company (“Kentucky 
Power”) by offering and providing energy audits and incentives for eligible efficiency 
measures.  

Available on a voluntary basis until funds are depleted to commercial (non-industrial and 
non-residential) customers in Kentucky Power’s service territory. 

Eligible Measures: 

The CESP provides incentives for common commercial energy efficiency projects where 
energy savings can be reliably predicted. This targeted approach simplifies the customer 
application process and reduces overall program administrative costs. The list of eligible 
measures will be expanded over the course of a three-year period.  

Available/eligible measures include: 
• Energy audits, at no additional cost to the customer, to identify potential energy

efficiency opportunities.
• Incentives available in year one of the program include LED lighting and

hardware such as network lighting controls, occupancy sensors, and daylighting
controls, installed at the customer’s own cost.

• Incentives available in year two of the program include HVAC measures such as
commercial air conditioning systems, packaged terminal heat pumps, geothermal
heat pumps, air-source heat pumps, heat pump water heaters, and smart
thermostats, installed at the customer’s own cost.

• Incentives available in year three of the program include food service equipment
measures such as combination ovens, fryers, steam cookers, and dishwashers,
installed at the customer’s own cost.

Implementation 
Strategy: 

TRC Companies (“Vendor”) will provide turnkey service as the implementation 
contractor with oversight from Kentucky Power. The Vendor will provide administration, 
tracking, marketing, and incentive processing for the program. Kentucky Power will 
review and approve all marketing material and customer incentive payments.  

The Vendor will onboard local contractors to help market and implement the program, 
including performing energy audits and making program incentive recommendations.  

The Vendor will perform quality assurance/quality control on customer projects. The 
Vendor also will perform post-audit inspections to verify equipment installation and 
address any remaining customer questions. After Kentucky Power has reviewed and 
approved the customer incentive, the incentive will be paid by Kentucky Power and 
passed through the Vendor to the customer. Incentive payments will be mailed to 
customers approximately four to six weeks after all required documentation is received 
and approved. 
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Estimated Program 
Impacts: 

 
Estimated expected annual reductions to both energy and demand are provided below.  
 

CESP Unit 
Year 1 
(2025) 

Year 2 
(2026) 

Year 3 
(2027) 

Participants  # of Customers 130 152 174 
Energy MWh 2,538 2,967 3,397 
Summer 
Demand kW 239 279 319 
Winter Demand kW 300 351 402 

 

Program Budget:  

 
Anticipated annual budgets for the program are provided below.  
 

CESP 
Year 1 
(2025) 

Year 2 
(2026) 

Year 3 
(2027) 

Administration $334,936  $388,923  $265,430  
Marketing $14,750  $14,000  $15,400  
Information Technology $99,438  $58,491  $39,006  
Incentives $260,887  $317,995  $367,026  
Total $710,011  $779,409  $686,862  

 

Cost Effectiveness 
Test Results:  

 
Anticipated cost-effectiveness scores for the program are provided below and are 
described in more detail in the Direct Testimony of Barrett L. Nolen. 
 

Program TRC Test PCT RIM UCT 
Commercial Energy Solutions Program 1.56 5.35 0.43 2.63 
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